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FEDERAL  AVIATION  AGENCY 

[  14  CFR  Parts  3,  23  [New]  1 

[Reg.  Docket  No.  4060;  Notice  64-17] 

AIRWORTHINESS  STANDARDS:  NOR¬ 
MAL,  UTILITY,  AND  ACROBATIC 

CATEGORY  AIRPLANES 

Notice  of  Proposed  Rule  Making 

The  Federal  Aviation  Agency  is  con¬ 
sidering  a  proposal  to  recodify  present 
Part  3  of  the  Civil  Air  Regulations  into 
Part  23  [New]. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  proposed  reoodiflcation  by 
submitting  such  written  data,  views,  or 
arguments  as  they  may  desire.  Commu¬ 
nications  should  identify  the  regulatory 
docket  or  notice  number  and  be  sub¬ 
mitted  in  duplicate  to  the  Federal  Avia¬ 
tion  Agency,  Office  of  the  General  Coun¬ 
sel:  Attention  Rules  Docket,  800  Inde¬ 
pendence  Avenue  SW.,  Washington,  D.C., 
20533.  All  communications  received 
within  60  days  after  publication  of  this 
notice  in  the  Federal  Register  will  be 
considered  by  the  Administrator  before 


1  [New]  published  in  the  Federal  Reg¬ 
ister  on  May  15,  1962  (27  PH.  4587), 
would  apply  to  the  proposed  rules.  In 
addition,  those  definitions  in  present 
Part  3  (and  not  now  in  Part  1  [New]  or 
executed  in  proposed  Part  23  [New]) 
that  are  necessary,  will  be  recodified  with 
the  definition  of  the  other  airworthiness 
parts  and  added  to  Part  1  [New]  prior 
to  the  adoption  of  Part  23  [New]. 

Proposed  Part  21  [New]  will  contain 
the  procedural  requirements  for  type 
certification.  These  requirements, 
though  basically  identical,  are  now  re¬ 
peated  in  10  separate  airworthiness 
parts.  Proposed  Part  23  [New]  contains 
the  airworthiness  requirements  for  air¬ 
planes  to  be  certificated  in  the  normal, 
utility,  or  acrobatic  categories. 

Proposed  FAR  S  23.21  [New]  requires 
that  all  flight  requirements  be  met  at 
the  critical  combination  of  airplane 
weight  and  center  of  gravity  within  the 
range  of  loading  conditions  for  which 
certification  (in  accordance  with  pro¬ 
posed  Part  21  [New])  is  requested.  As 
this  general  rule  applies  to  all  flight  tests, 
it  has  not  been  repeated  in  each  test 
requirement. 


made  effective  during  the  period  between 
the  date  of  notice  and  the  effective  date 
of  the  final  rule,  and  may  also  include 
applicable  rules  on  which  individual  no¬ 
tices  of  proposed  rule  making  have  been 
issued  and  the  comment  period  has  ex¬ 
pired,  but  which  have  not  been  thereto¬ 
fore  adopted. 

In  consideration  of  the  foregoing  it  is 
proposed  to  amend  Chapter  I  of  Title  14 
of  the  Code  of  Federal  Regulations  by 
deleting  Part  3  and  adding  a  Part  23 
[New]  reading  as  hereinafter  set  forth. 

This  proposal  is  made  under  the  au¬ 
thority  of  SI  313(a),  601,  and  603  of  the 
Federal  Aviation  Act  of  1958  (72  Stat 
752,  775,  776;  49  U.S.C.  1354(a),  1421*. 
and  1423). 

Issued  in  Washington,  D.C.,  on  March 
25, 1964. 

N.  E.  Halaby, 
Administrator. 
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taking  action  on  the  proposed  recodlflca- 
tion.  'Hie  proposal  contained  in  this 
notice  may  be  changed  in  the  light  of 
comments  received.  All  oomments  sub¬ 
mitted  will  be  available,  both  before  and 
after  the  closing  date  for  comments,  in 
the  Rules  Docket  for  examination  by  in¬ 
terested  persons. 

The  object  of  Part  23  [New]  is  to 
restate  existing  regulations,  not  to  make 
new  ones.  The  pertinent  provisions  have 
been  freely  reworded  and  re-arranged, 
subject  to  every  precaution  against  dis¬ 
turbing  existing  rights,  privileges,  duties, 
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A  cross-reference  table  has  been  placed 
at  the  end  of  Part  23  [New]  to  permit 
easy  access  from  the  old  regulations  to 
the  new.  Internal  cross  references  to 
parts  or  sections  that  are  not  yet  recodi¬ 
fied  contain  a  blank  space  for  later  in¬ 
sertion  of  the  correct  recodified  number 
with  the  present  number  contained  in 
brackets.  When  a  part  or  section  that 
is  referred  to  in  a  cross  reference  is  later 
recodified,  the  correct  number  will  be 
inserted  and  the  bracketed  number  will 
be  dropped. 

No  substantive  changes  Involving  an 
increased  burden  on  the  public  have  been 
made  in  the  regulations,  the  purpose  of 
the  recodification  project  being  simply 


Present  CAR  §  3.109(a)  (2)  requires 
that  during  the  demonstration  of  longi¬ 
tudinal  control,  it  must  be  possible  at  all 
speeds  below  the  best  angle  of  climb 
speed  Vx  to  pitch  the  nose  downward  so 
that  the  rate  of  increase  in  airspeed  is 
enough  for  prompt  acceleration  to  Vx 
with  power  off  and  the  airplane  trimmed 
at  1.5  V8i  or  at  the  minimum  trim  speed, 

whichever  is  higher.  As  this  is  unneces¬ 
sary  to  demonstrate  longitudinal  control, 
this  requirement  has  been  changed  to 
permit  the  use  of  the  trim  speed  instead 
of  Vx.  In  addition,  the  trim  require¬ 
ments  of  §  3.112(b)  require  that  a  multi- 
engine  airplane  maintain  longitudinal 
and  directional  trim  .  .  .  “during  climb¬ 
ing  flight”  with  the  critical  engine  inop¬ 
erative  and  with  certain  other  require¬ 
ments.  This  has  been  changed  by  delet¬ 
ing  the  requirement  that  the  airplane  be 
in  climbing  flight  in  this  demonstration 
as  safe  trim  characteristics  may  be  dem¬ 
onstrated  without  such  climbing  flight. 

Present  CAR  3  Appendix  A,  “Simpli¬ 
fied  Design  Load  Criteria  for  Airplanes 
Having  a  Design  Weight  Equal  to  or 
Less  Than  6,000  Pounds”,  has  been  re¬ 
codified  and  is  Appendix  A  of  proposed 
Part  23.  The  figures  following  CAR 
§  3.211,  containing  acceptable  values  of 
control  surface  loadings,  have  been  con¬ 
solidated  and  placed  in  Appendix  B  of 
this  proposed  part.  Similarly,  the  ma¬ 
terial  containing  acceptable  landing 
conditions,  and  the  material  containing 
an  acceptable  method  to  determine  wheel 
spin-up  loads,  has  been  placed  in  Ap- 
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to  streamline  and  clarify  present  regula-  pendices  C  and  D,  respectively,  of  the  3.87. 


23.87 


tory  language  and  to  delete  obsolete  or  proposed  part.  3.105 - 

redundant  provisions.  It  should  be  noted  When  finally  adopted,  Part  23  [New]  3106 - - 

that  the  definitions,  abbreviations,  and  will  include  the  substance  of  any  appli-  3 107 - 


rules  of  construction  contained  in  Part  cable  rules  or  amendments  adopted  and  see  footnotes  at  end  of  table. 
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3.688  _  23.1221 

3.689  . 23.1223 

3.690  . 23.1233 

3.691  _ 23.1235 

3.692  _ 23.1237 
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3.694— . 23.1249 

3.695  . 23.1261 

3.696  . 23.1261 
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3.698- _ 23.1273 
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3.702- 1 . . .  23.1280 

3.702- 2 .  23.1289 

3.708- . — .  23.1297 
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3.705 .  23.1315 

Figure  3-18 . — . —  23.1315 

3.705- 1  (1st  sentence) . . 23.1315 

3.706- 1  (less  1st  sentence) _ 23.1317 

3.711  . 23.1327 

3.712  _ 23.1329 

3.713  .  («) 

3.714—  .  («) 

3.715-  . . .  23.1335 

3.716—  .  23.1345 

3.716- 1 .  (*) 

3.717  .  23.1347 

3.718  _ 23.1349 

3.721 . 23.1359 

3.721- 1 .  (B) 

3.721- 2 . — _  '  (B) 

3.725  . . - . — _  23.1369 

3.726  . - . . .  23.1379 

3.727  _  28.1381 

3.728  - * _ _ _ _  23.1383 

3.735 -  23.1403 

3.737. .  23.1413 

3.738  .  23.1423 

3.739  .  23.1423 

3.740  -  23.1423 

3.741  - 23.1423 

3.742  _  23.1423 

3.743. .  23.1423 

3.744 -  23.1433 

3.748 -  28.1443 

3.749_ . 23.1453 

3.750 _  23.1463 

3.755  - 23.1473 

3.755- 1 _  (B) 

8.756- 2 _ ■  (B) 

3.756  - 28.1483 
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1.769- 1 _ (6) 

1760 . 23.1491 

5.761  .  23.1493 

1.762  -  23.1503 

J. 762—1 -  23.1503 

5-763 . 23.1505 

5-764 -  23.1507 
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3.768  -  23.1523 

3.769  - 23.1525 

*  770- . 23.1527 

3.771  - 23.1529 

3.772  -  23.1531 

3.777  -  23.1541 
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3.777- 2  through  4 _  (sj 

3.778  . 23.1548 

3.779  . 23.1545 

3.780  _  (M) 

3.780- 2 -  (6) 

3 .780- 3 (a)  (1st  sentence) _  23.1547 

3 .780- 3 (a)  (less  1st  sentence) _  («) 

3.780- 3 (b)  (1st  sentence) _  23.1547 

3.780-3 (b)  (less  1st  sentence) _  (6) 

3.791-8.792 _  (») 
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1.1  (less  last  sentence) _ A23.1 

1.1  (last  sentence) _  (®) 

1.2  (1st  and  2d  sentences) _ 23.217 

1.2  (less  1st  and  2d  sentences) _  («) 

2-1 . X. .  (B) 

2.2  . . . .  (B) 

2.30  _ — .  (6) 

2.31  -  (S) 

2.32  _ _  (s) 

2.33  - -  (6) 

24 . . . . .  (B) 

3.1  (intro,  para.) _ A23.1 

3.1  (less  intro,  para.) _ A23.3 

4.0 - A23.5 

5.1  (1st  sentence) _ A23.7 

5.1  (2d  sentence) _ A23.7 

5.10  . A23.7 

5.11  . A23.7 

5.12  . - . A23.7 

5.2  (less  3d  sentence) _ A23.7 

5.2  (3d  sentence) _  (3) 

5.3  — . A23.7 

5.4  . A23.7 

6.1  _ A23.9 

6.20  . A23.9 

6.201  . A23.9 

6.202  _ A23.9 

6.203  . A23.9 

6.21  . A23.9 

62 . A23.9 

630 _ A23.9 

6.31  . A23.9 

6.32  (1st  and  2d  sentences) _ A23.9 

6.82  (3d  sentence  to  end) _ A23.9 

6.4  . A23.9 

6.40  . A23.9 

6.41  _ A23.9 

6.42  _ A23.9 

7.1  _ _ A23.ll 

7.2  . A23.ll 

730  . A23.ll 

731  . A23.ll 

7.4_ . A23.ll 

7.5  _ A23.ll 

8.10  _ A23.13 

8.101  _ _ _ _ —  A23.13 

8.102  _ A23.13 

8.11  _ A23.13 

8.2  _ A23.13 

8.3  _ A23.13 

8.4  . A23.13 

Figure  4 _  (“) 

Figure  5 _  (M> 

Table  1 _  (“) 
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Figure  7- .  (  ) 

Figure  8 - —  () 

Figure  9 -  (*) 

Appendix  B - (") 

Appendix  C -  (1T) 

Appendix  D: 

SB-392D -  (“) 

SR-425C -  (*) 

i Executed  or  transferred  to  Part  1  [New]. 

*  Transferred  to  proposed  Part  21. 

*  Surplusage. 

*  Obsolete. 

* Not  a  rule. 

*  Executed.  > 

i  Not  rules. 

*  Surplusage  or  not  rules. 

*  Appendix  B. 

»  Appendix  C. 

«  Appendix  D. 

n  Precedes  23.739. 

«  Surplusage  or  not  a  rule. 

“  23.1547  (less  (d)). 

»  Transferred  to  proposed  Part  46. 

“(Follow  A23. 13). 

»  Nonregulatory. 

»  Leave  as  is. 

PART  23 — AIRWORTHINESS  STAND¬ 
ARDS:  NORMAL,  UTILITY,  AND 
ACROBATIC  CATEGORY  AIR¬ 
PLANES 


FEDERAL  REGISTER 

Sec. 

23.111 

Acrobatic  maneuvers  for  acrobatic 

Sec. 

category  airplanes. 

28.857 

23.113 

Longitudinal  control. 

23.359 

23.115 

Lateral  and  directional  control. 

23.361 

23.117 

Minimum  control  speed. 

23.868 

23.127 

TRIM 

Trim  requirements. 

23.369 

STABILITY 

23.371 

23.373 

23.137 

Stability. 

23.139 

Static  longitudinal  stability. 

23.383 

23.141 

Instrumented  stick  force  measure¬ 

ments. 

23.385 

23.143 

Dynamic  longitudinal  stability. 

23.387 

23.145 

Directional  and  lateral  stability. 

23.389 

23.155 

STALLS 

Stalling  demonstration. 

23.399 

23.157 

Climbing  stalls. 

23.401 

23.159 

Turning  flight  stalls. 

23.161 

One-engine  inoperative  stalls. 

23.411 

23.171 

SPINNING 

Spinning. 

Ground  and  Water  Characteristics 

23.181  Longitudinal  stability  and  control. 
23.183  Directional  stability  and  control. 
23.185  Shock  absorption. 

23.187  Spray  characteristics  for  seaplanes. 

Vibration  and  Buffeting 
23.197  Vibration  and  buffeting. 

Subpart  C — Strength  Requirements 


Sec. 

23.1 

233 

Subpart  A  General 

Applicability.  r 

Airplane  categories. 

23.217 

23.219 

23321 

23.223 

Loads. 

Factor  of  safety. 

Strength  and  deformation. 
Proof  of  structure. 

Subpart  B — Flight  Requirements 

Flight  Loads 

General 

23.233 

Flight  loads. 

2331 

Proof  of  compliance. 

SYMMETRICAL  FLIGHT  CONDITIONS 

Weight  Range  and  Center  of  Gravity 

RETRACTED ) 

23.31 

23.33 

28.35 

2337 

23.39 


23.49 

23.51 


23.61 

23.63 

23.73 

23.76 

23.85 

23.87 

23.97 


23.107 

28.109 


Weight  and  balance. 

Use  of  ballast. 

Maximum  certificated  weight.  ~ 
Minimum  certificated  weight. 
Recording  of  loading  instructions  in 
the  airplane  flight  manual. 

Performance  Requirements 


Performance. 

Stalling  speed. 

TAKEOFF 

Takeoff  requirements  for  airplanes 
of  more  than  6.000  pounds  maxi¬ 
mum  weight. 

Takeoff  requirements  for  airplanes 
of  6,000  pounds  or  less  maximum 
weight. 

CLIMB 

Climb  requirements  for  airplanes  of 
more  than  6,000  pounds  maximum 
weight. 

Climb  requirements  for  airplanes  of 
6,000  pounds  or  less  maximum 
weight. 

LANDING 

Landing  requirements  for  airplanes 
of  more  than  6,000  pounds  maxi¬ 
mum  weight. 

Landing  requirements  for  airplanes 
of  6,000  pounds  or  less  maximum 
weight. 

Plight  Characteristics  / 

Plight  characteristic  requirements. 

CONTROLLABILITY 

General. 

Approved  acrobatic  maneuvers  for 
utility  category  airplanes. 


23.243  General. 

28.245  Design  airspeeds 
23.247  Maneuvering  envelope. 

23 .249  Limit  maneuvering  load  factors. 

23 .251  Gust  envelope. 

23.253  Gust  load  factors. 

23.255  Airplane  equilibrium. 

FLAPS  EXTENDED  FLIGHT  CONDITIONS 

23.265  Flaps  extended  flight  conditions, 

TTNSY  M METRICAL  FLIGHT  CONDITIONS 

23 .275  Unsymmetrical  flight  conditions. 

SUPPLEMENTARY  CONDITIONS 

23.285  Special  conditions  for  rear  lift  truss. 

23.287  Engine  torque  effects. 

23.289  Side  load  on  engine  mount. 

23.291  Pressurized  cabin  loads. 

Control  Surface  Loads 

23.301  Control  surface  loads. 

23.303  Pilot  effort  effects. 

23.305  Trim  tab  effects. 

HORIZONTAL  TAIL  SURFACES 

28.315  Balancing  loads. 

23.317  Maneuvering  loads. 

23.319  Gust  loads. 

23.321  Unsymmetrical  loads. 

VERTICAL  TAIL  SURFACES 

23.331  Maneuvering  loads. 

23.333  Gust  loads. 

23.335  Outboard  fins. 

AILERONS,  WING  FLAPS,  TABS,  AND  SPECIAL 
DEVICES 

23.345  Ailerons.  * 

23.347  Wing  flaps. 

23.349  Tabs. 

29.351  Special  devices. 


23.421 


23.431 


23.441 


23.451 


Control  System  Loads 

Primary  flight  controls  and  systems. 
Dual  controls. 

Ground  gust  conditions. 

Secondary  controls  and  systems. 

Ground  Loads 

Ground  loads. 

Design  landing  weight. 

Load  factor  for  landing  conditions. 

LANDING  CASES  AND  ATTITUDES 

General. 

Level  landing. 

Tall  down  landing. 

One  wheel  landing. 

GROUND  ROLL  CONDITIONS 

Braked  roll. 

Side  load. 

TAIL  WHEELS 

Supplementary  conditions  for  tall 
wheels. 

NOSE  WHEELS 

Supplementary  conditions  for  nose 
wheels. 

SKIPLANES 

Supplementary  conditions  for  ski- 
planes. 

Water  Loads 

Water  load  conditions. 

FATIGUE  EVALUATION 

Pressurized  cabins. 


23.479 

23.481 


Subpart  D — Design  and  Construction 

23.471  General. 

23.473  Materials  and  workmanship. 

23.475  Fabrication  methods. 

23.477  Standard  fastenings. 

Protection  against  deterioration. 
Inspection  provisions. 

Structural  Parts 

23.491  Material  strength  properties  and 
design  values. 

23.493  Design  properties. 

23.495  Interchangeability  of  seam- welded 
and  seamless  steel  tubing. 

23.497  Special  factors. 

23.499  Variability  factor. 

23.501  Casting  factors. 

23.503  Bearing  factor. 

23.505  Fitting  factor. 

23.507  Fatigue  strength. 

Flutter  and  Vibration 

23.525  Flutter  and  vibration  prevention 
measures. 

WINGS 

23.535  Proof  of  strength. 

23.537  Rib  tests. 

Control  Surfaces  (Fixed  and  Movable) 

28.547  Proof  of  strength.  ’ 

23.549  Installation. 

23.551  Hinges. 

23.553  Mass  balance  weights. 

Control  Systems 

28.563  -General. 

23 .565  Primary  flight  controls. 

23.567  Trimming  controls. 

23.569  Wing  flap  controls. 

23.571  Wing  flap  position  indicators. 

23.573  Flap  Interconnection. 

23.575  Stops. 

23.577  Control  system  locks. 

23.579  Proof  of  strength. 

23.581  Operation  test. 

CONTROL  SYSTEM  DETAILS 

23.591  General. 

23.593  Cable  systems. 
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PROPOSED  RULE  MAKING 


See 

28.595  Joints. 

28.597  Spring  devices. 


Land  neo  Oau 


23.607 

Teste.  v 

23.609 

Shock  absorption  tests. 

28.611 

Limit  drop  tests. 

23.613 

Limit  loed  factor  determination. 

88.615 

Reserve  energy  absorption  drop 
testa.  , 

RETRACTING  MECHANISM 

23.625 

General. 

23.627 

Emergency  operation. 

23.629 

Operation  test. 

23.631 

Position  indicator  and  warning 
device. 

WHEELS  AND  TIRES 

23.643 

Wheels. 

23.645 

Tires.  , 

23.655 

Brakes. 

SKIS 

23.665 

Skis. 

Hulls  and  floats 

23J7* 

Seaplane  main  floats. 

23.677 

Hulls  of  boat  type  seaplanes  and 
amphibians.  * 

23.679 

Auxiliary  floats. 

Fusblaoe 

PILOT  COMPARTMENT 

23.689 

General. 

23.693 

Pilot  vision  and  view. 

23.695 

Windshields,  windows,  and  cano¬ 
pies. 

23.697 

Cockpit  controls. 

23.699 

Instruments  and  markings. 

EMERGENCY  PROVISIONS 

23.709 

Protection. 

23.711 

Emergency  exits. 

23.713 

Fire  precautions. 

PERSONNEL  AND  CARGO  ACCOMMODATIONS 

23.723 

Doors. 

23.725 

Seats  and  berths. 

23.727 

Cargo  compartments. 

23.729 

Ventilation. 

PRXSSURIEKD  CABOTS 

23.739 

Pressure  control. 

23.741 

Pressurization  tests. 

Miscellaneous 

23.751 

Leveling  marks. 

Subpart  E — Powsrptant 
OnrntAL 

23.771  Components. 

Engines  and  Propellers 

23.781  Engines. 

23.783  Propellers. 

23.785  Propeller  vibration. 

23.787  Propeller  pitch  and  speed  limita¬ 
tions. 

23.789  Speed  limitations  for  propellers  that 
cannot  be  controlled  In  flight. 

23.791  Speed  and  pitch  limitations  for  con¬ 
trollable  pitch  propellers  without 
constant  speed  controls. 

23.793  Variable  pitch  propellers  with  con¬ 
stant  speed  oontrola. 

23 .795  Propeller  clearance. 

Fuel  System 

23.805  General. 

ARRANGEMENT 

23 .807  Fuel  system  arrangement. 

23.809  Multiengine  fuel  system  arrange¬ 
ment .  N 


OPERATION 

Sec. 

23.819  Fuel  flow  rate. 

23.821  Fuel  flow  rate  for  gravity  systems. 
23.823  Fuel  flow  rate  for  pump  systems. 
28.825  Fuel  flow  rate  for  auxiliary  fuel  sys¬ 
tems  and  fuel  transfer  systems. 
28.827  Determination  of  unusable  fuel 
supply  and  fuel  system  operation 
on  low  fuel. 

23.829  Fuel  system  hot  weather  operation. 

23.831  Flow  between  interconnected  tanks. 

FUEL  TANKS 

23.841  General. 

23.843  Fuel  tank  tests. 

23.845  Fuel  tank  Installation. 

23.847  Fuel  tank  expansion  space* 

23.849  Fuel  tank  sump. 

23.851  Fuel  tank  filler  connection. 

23.853  Fuel  tank  vents  and  carburetor 
vapor  vents. 

23.855  Fuel  tank  vents  for  acrobatic  cate¬ 
gory  airplanes. 

23.857  Fuel  tank  outlet. 

fuel  pumps 

23.867  Fuel  pump  and  pump  Installation. 

LINES,  FITTINGS,  AND  ACCESSORIES 

23.877  Fuel  system  lines  and  fittings. 

23.879  Fuel  valves. 

23.881  Fuel  strainer. 

DRAINS 

23.891  Fuel  system  drains. 

Oil  System 
23.903  Oil  system. 

OIL  TANKS 

23.915  011  tanks. 

23.917  Oil  tank  tests. 

23.919  011  tank  Installation. 

23.921  Oil  tank  expansion  space.' 

23.923  011  tank  filler  connection. 

23.925  011  tank  vent. 

23.927  011  tank  outlet. 

LINES,  FITTINGS,  AND  ACCESSORIES 

23.937  Oil  system  lines,  fittings,  and  ac¬ 
cessories. 

23.941  011  radiators. 

23.943  Oil  filters. 

23.945  Oil  system  drains. 

23.947  Engine  breather  lines. 

23.951  Propeller  feathering  system. 

COOLING 

23.961  General 

TESTS 

23.971  Cooling  tests. 

23.973  Temperature  corrections  and  as¬ 
sumptions. 

23.975  Cooling  test  procedures  for  single¬ 
engine  airplanes. 

23.977  Cooling  test  procedures  for  multi- 
engine  airplanes. 

LIQUID  COOLING  STSTEMS 

23.985  Independent  systems. 

23.987  Coolant  tank. 

23.989  Coolant  tank  tests. 

23.991  Coolant  tank  Installation. 

23.993  Coolant  tank  filler  connection. 
23.995  Coolant  system  lines  and  fittings. 
23.997  Coolant  radiators. 

23  999  Cooling  system  drains. 

Induction  System 
23.1011  General. 

23.1013  Induction  system  deicing  and  anti- 
icing  provisions. 

.23.1015  Carburetor  deicing  fluid  flow  rate. 
23.1017  Carburetor  deicing  fluid  system  ca- 
m  paclty. 

28.1019  Carburetor  deicing  fluid  system  de¬ 
tail  design. 

23.1021  Carburetor  air  preheater  design. 


Sec. 

23.1023  Induction  system  ducts. 

23.1026  Induction  system  screens. 

Exhaust  System 

23.1085  General. 

23.1037  Exhaust  manifolds. 

23.1039  Exhaust  heat  exchangers. 

23.1041  Exhaust  heat  exchangers  used  in 
ventilating  air  heating  systems.  ' 

Firewall  and  Cowling 

23.1051  Firewalls. 

23.1055  Firewall  construction. 

23.1057  Cowling. 

Powerplant  Controls  and  Accessories 
controls 

23.1067  Powerplant  controls. 

23.1069  Throttle  controls. 

23.1071  Ignition  switches. 

23.1073  Mixture  controls. 

23.1075  Propeller  speed  and  pitch  controls. 
23.1077  Propeller  feathering  controls. 
23.1079  Fuel  system  controls. 

23.1081  Carburetor  air  preheat  controls. 


23.1091  Powerplant  accessories. 

23.1093  Engine  battery  Ignition  systems. 

POWERPLANT  FIRE  PROTECTION 

23.1103  Flammable  fluids;  shutoff  means  for 
multlenglne  aircraft  which  must 
conform  to  the  provisions  of 
§  23.73(c)  or  f  23.75(b). 

23.1105  Lines  and  fittings. 

Subpart  F — Equipment 

23.1125  General. 

23.1127  Functional  and  Installation  require¬ 
ments. 

Basic  Equipment 

23.1129  Required  basic  equipment. 

Instruments:  Installation 

GENERAL 

23.1139  Arrangement  and  visibility  of  In¬ 
strument  Installations. 

23.1141  Instrument  panel  vibration  charac¬ 
teristics. 

PLIGHT  AND  NAVIGATIONAL  INSTRUMENTS 

23.1151  Airspeed  indicating  system. 

23.1153  Airspeed  Indicator  marking. 

23.1155  Static  air  vent  system. 

23.1157  Magnetic  direction  indicator. 

23 .1 159  Automatic  pilot  system. 

23  J.161  Gyroscopic  instruments. 

23.1163  Flight  director  Instrument. 

POWERPLANT  INSTRUMENTS 

23.1173  Operational  markings. 

23.1175  Instrument  lines. 

23.1177  Fuel  quantity  indicator. 

23.1179  Fuel  flowmeter  system. 

23.1181  Oil  quantity  Indicator. 

23.1188  Cylinder  head  temperature  Indicat¬ 
ing  system  for  air-cooled  engines. 

Electrical  Systems  and  Equipment 
83.1193  Installation. 

electric  power  sources 

23.1203  Electric  power  sources. 

23.1205  Storage  battery  design  and  Installa¬ 
tion. 

23.1207  Generator. 

23.1309  Generator  controls. 

INSTRUMENTS 

23.1219  Electric  power  system  Instruments. 

MABTKE  SWITCH 

23.1221  Arrangement. 

23.1223  Master  switch  Installation. 


23.1233  Fuses  or  circuit  breakers. 


Tuesday ,  April  14 ,  1964 


FEDERAt  Register 


5117 


Dec. 

23.1235  Protective  devices  Installation. 

2s!l237  Spare  fuses. 

ELECTRIC  CABLES 

23.1247  Electric  cables. 

SWITCHES 

23.1249  Switches. 

23.1251  Switch  Installation. 

INSTRUMENT  LIGHTS 

23.1261  Instrument  lights. 

23.1263  Instrument  light  Installation. 

LANDING  LIGHTS 

23.1273  Landing  lights. 

23.1275  Landing  light  Installation. 

'  POSITION  LIGHTS 

28.1285  Position  light  system  Installation. 
23.1287  Position  light  system  dihedral 
angles. 

23.1289  Position  light  distribution  and  In¬ 
tensities. 

23.1291  Minimum  Intensities  In  the  hori¬ 
zontal  plane  of  forward  and  rear 
position  lights. 

23.1293  Minimum  Intensities  In  any  verti¬ 
cal  plane  of  forward  and  rear  po¬ 
sition  lights. 

23.1295  Maximum  Intensities  In  overlapping 
beams  of  forward  and  rear  posi¬ 
tion  lights. 

23.1297  Color  specifications. 

RIDING  LIGHT  (SEAPLANES) 

23.1305  Riding  light. 

ANTICOLLISION  LIGHT  SYSTEM 

23.1315  Antlcolllslon  light  system  for  air¬ 
planes  for  which  an  application 
for 'a  type  certificate  was  made 
after  March  31, 1957. 

23.1317  Antlcolllslon  light  system  for  air¬ 
planes  for  which  an  application 
for  a  type  certificate  was  made 
before  April  1,  1957. 

Safety  Equipment  :  Installation 

23.1327  Marking. 

23.1329  Deicers. 

23.1335  Safety  belts. 

EMERGENCY  FLOTATION  AND  SIGNALING 
EQUIPMENT 

23.1345  Rafts  and  life  preservers.  . 

23.1347  Installation. 

23.1349  Signaling  device. 

Radio  Equipment:  Installation 
23.1359  General. 

Miscellaneous  Equipment  :  Installation 

23.1369  Accessories  for  multiengine  air¬ 
planes. 

Hydraulic  Systems 

23.1379  General. 

23.1381  Tests. 

23.1383  Accumulators. 

Subpart  G — Operating  Limitations  and 
Information 

23.1403  General. 

Limitations 

23.1418  Limitations;  General. 

airspeed 

23.1423  Airspeed  limitations. 

POWERPLANT 

23.1433  Powerplant  limitations. 

AIRPLANE  WEIGHT 

23.1443  Airplane  weight. 

minimum  slight  crew 
23.1453  Minimum  flight  crew. 


TYPES  OF  OPERATION 

Sec. 

23.1463  Kinds  of  operation. 

Markings  and  Placards 
23.1473  Markings  and  placards. 

INSTRUMENT  MARKINGS 

23.1483  Instrument  markings. 

23.1485  Airspeed  Indicator. 

23.1487  Magnetic  direction  indicator. 

23.1489  Powerplant  Instruments. 

23 . 149 1  011  quantity  indicators. 

23.1493  Fuel  quantity  indicator. 

control  markings 

23.1503  General. 

23.1605  Aerodynamic  controls. 

23.1507  Powerplant  fuel  controls. 

23.1509  Accessory  and  auxiliary  controls. 

MISCELLANEOUS 

23.1519  Baggage  compartments,  ballast  lo¬ 
cation,  and  special  seat  loading 
limitations. 

23.1521  Fuel,  oil,  and  coolant  filler  openings. 
23.1523  Emergency  exit  placards. 

23.1525  Approved  flight  maneuvers. 

23.1527  Operating  limitations  placard. 

23.1529  Airspeed  placards. 

23.1531  Types-of-operation  placard. 

Airplane  Flight  Manual 

23.1541  Airplane  flight  manual. 

23.1543  Operating  limitations. 

23.1545  Operating  procedures. 

23.1547  Performance  Information  for  air¬ 
planes  with  a  maximum  certifi¬ 
cated  weight  of  more  than  6,000 
pounds. 

Appendix  A — Simplified  Design  Load  Cri¬ 
teria  for  Conventional.  Single-Engine  Air¬ 
planes  With  a  Design  Weight  of  6,000 
Pounds  or  Less. 

Appendix  B — Control  Surface  Loadings. 
Appendix  C — Basic  Landing  Conditions. 
Appendix  D — Wheel  Spin-Up  Loads. 

Authority:  The  provision  of  this  Part  23 
Issued  under  72  Stat.  752,  775,  776;  49  U.S.C. 
1354(a), 1421, apd  1423. 

Subpart  A — General 
§  23.1  Applicability. 

This  part  prescribes  airworthiness  re¬ 
quirements  for  issuing  type  certificates 
and  changes  to  those  certificates,  for 
small  airplanes.  Each  person  who  ap¬ 
plies  under  Part  21  [New]  for  a  type 
certificate  or  a  change  to  a  type  cer¬ 
tificate  must  show  that  the  airplane  con¬ 
cerned  meets  the  applicable  require¬ 
ments  of  this  part. 

(Revision  note:  based  on  §  3.0] 

§  23.3  Airplane  categories. 

(a)  The  Administrator  designates  the 
following  airplane  categories: 

(1)  Normal  category,  for  each  air¬ 
plane  intended  for  nonacrobatic  opera¬ 
tion.  Nonacrobatic  operation  includes 
all  maneuvers  incident  to  normal  flying, 
stalls  (except  whip  stalls) ,  and  turns  in 
which  the  angle  of  bank  is  not  great  than 
60  degrees. 

(2)  Utility  category,  for  each  airplane 
-  intended  for  limited  acrobatic  operation. 

Limited  acrobatic  operation  includes  all 
maneuvers  incident  to  normal  flying, 
stalls  (except  whip  stalls),  spins  (if 
approved  for  the  particular  type  of  air¬ 
craft)  ,  lazy  eights,  chandelles,  and  steep 
turns  in  which  the  angle  of  bank  is 
greater  than  60  degrees. 


(3)  Acrobatic  category,  for  each  air¬ 
plane  intended  for  use  without  restric¬ 
tions  other  than  those  shown  to  be  nec¬ 
essary  as  a  result  of  required  flight  tests. 

(b)  The  Administrator  may  certificate 
an  airplane  under  the  requirements  of 
a  single  category,  or  in  more  than  one 
category,  if  all  the  requirements  of  each 
desired  category  are  met. 

(Revision  note:  Combines  f§3.20  (less  2d 
sentence  of  (a)(2),  (b)  (2d  and  3d  sen¬ 
tences)),  3.20-1,  and  3.20-2  (1st  sentence)] 

Subpart  B — Flight  Requirements 

General 

§  23.21  Proof  of  compliance. 

(a)  Each  applicant  must  show,  by 
flight  or  other  tests  (or  by  calculations 
based  upon  tests  if  calculated  results  are 
substantially  equal  in  accuracy  to  results 
obtainable  by  direct  testing),  that  the 
airplane  meets  the  requirements  of  this 
subpart. 

(b)  The  airplane  must  meet  the  re¬ 
quirements  of  this  subpart  at  the  critical 
combination  of  airplane  weight  and 
center  of  gravity  within  the  range  of 
loading  conditions  for  which  certifica¬ 
tion  is  requested.  This  requires  a  syste¬ 
matic  investigation  of  all  probable 
weight  and  center  of  gravity  combina¬ 
tions  unless  compliance  is  reasonably 
inferable  from  those  actually  investi¬ 
gated. 

[Revision  note:  Based  on  J'3.61] 

Weight  Range  and  Center  of  Gravity 
§  23.31  Weight  and  balance. 

(a)  Each  applicant  must  establish 
ranges  of  weights  and  centers  of  gravity 
within  which  the  airplane  may  be  safely 
operated.  If  low  fuel  adversely  affects 
balance  or  stability,  the  airplane  must 
be  tested  under  conditions  simulating 
those  that  would  exist  when  the  amount 
of  usable  fuel  on  board  does  not  exceed 
one  gallon  for  each  12  maximum  con¬ 
tinuous  horsepower  of  the  engine  or 
engines. 

(b)  The  empty  weight  (and  the  cor¬ 
responding  center  of  gravity)  includes 
all— 

(1)  Fixed  ballast; 

(2)  Unusable  fuel; 

(3)  Undrainable  oil  (all  oil  remaining 
in  the  airplane  while  in  the  ground  atti¬ 
tude  after  drainage  from  all  oil  drains) ; 

(4)  Engine  coolant;  and 

(5)  Hydraulic  fluid. 

(c)  The  weight  and  the  location  of 
each  item  of  equipment  that  is  installed 
when  the  airplane  is  weighed  must  be 
recorded  in  the  airplane  flight  manual. 
[Revision  note:  Combines  §§3.71,  3.73,  and 
8.73-8(b)  ] 

§23.33  Use  of  ballast. 

Removable  ballast  may  be  used  in  the 
airplane  to  comply  with  the  flight  re¬ 
quirements  of  this  part,  if — 

(a)  The  place  for  carrying  ballast  is 
properly  designed  and  installed,  and  is 
marked  in  accordance  with  §23.1519; 
and 

(b)  The  airplane  flight  manual  in¬ 
cludes  instructions  for  the  proper  place¬ 
ment  of  the  removable  ballast  under  all 
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loading  conditions  lor  which  removable 
ballast  is  necessary. 

[Be vision  note:  Based  on  i  3.72] 

§  23.35  Maximum  certificated  weight. 

(a)  The  maximum  certificated  weight 
for  airplanes  may  not  exceed — 

(1)  The  selected  weight; 

(2)  The  proven  design  weight  (except 
as  provided  in  i  23.371  for  multiengine 
airplanes) ;  or 

(3)  The  maximum  weight  at  which 
compliance  with  all  of  the  applicable 
flight  requirements  of  this  part  is  demon¬ 
strated. 

(b)  Assuming  a  weight  of  170  pounds 
for  each  occupant  of  each  seat  for  nor¬ 
mal  category  airplanes,  and  190  pounds 
for  utility  and  acrobatic  category  air¬ 
planes  (except  if  otherwise  placarded), 
the  maximum  certificated  weight  for  any 
airplane  may  not  be  less  than  its  weight 
with— 

(1)  All  seats  occupied,  oil  to  full  tank 
capacity,  and  at  least  enough  fuel  for 
one-half  hour  of  operation  at  rated  max¬ 
imum  continuous  power;  or 

(2)  The  required  minimum  crew,  and 
fuel  and  oil  to  full  tank  capacity. 

[ Revision,  note:  Based  on  « 3.74]  . 

§  23.37  Minimum  certificated  weight. 

■  The  minimum  certificated  weight  for 
airplanes  may  not  exceed  the  sum  of — 

(a)  The  empty  weight  of  the  airplane 
as  defined  in  8  23.31(b) ; 

(b)  The  total  weight  of  the  required 
minimum  crew  (assuming  a  weight  of 
170  pounds  for  each  crewmember); 

(c)  The  weight  of  the  oil  at  full  tank 
capacity;  and 

(d)  The  weight  of  no  more  than  the 
quantity  of  fuel  required  for  one-half 
hour  of  operation  at  rated  maximum 
continuous  power. 

[Revision  note:  Based  on  S  3.75] 

§  23.39  Recording  of  loading  instruc¬ 
tions  in  the  airplane  flight  manual. 

Loading  instructions  must  be  recorded 
in  the  airplane  flight  manual  if  the 
center  of  gravity  under  any  possible 
loading  condition  between  the  maximum 
certificated  weight  (determined  in  ac¬ 
cordance  with  8  23.35)  and  the  mini¬ 
mum  certificated  weight  (determined  in 
accordance  with  §  23.37)  is  outside  of — 

(a)  The  extremes  selected  by  the  ap¬ 
plicant; 

(b)  The  extremes  within  which  the 
structure  is  proven;  or 

(c)  The  extremes  within  which  com¬ 

pliance  with  all  functional  requirements 
is  demonstrated.  , 

[Revision  note:  Based  on  I  3.76] 

Performance  Requirements 

GENERAL 

§  23.49  Performance. 

Each  applicant  must  show  that  the 
airplane  meets  the  performance  require¬ 
ments  of  this  part  (corrected  for  stand¬ 
ard  atmosphere  and  still  air) . 

(Revision  note:  Based  on  f  3.81] 

§  23.51  Stalling  speed. 

(a)  V8q  is  the  stalling  speed,  if  obtain¬ 
able,  or  the  minimum  steady  speed  at 


which  the  airplane  is  controllable  (ex¬ 
pressed  in  miles  per  hour  calibrated  air¬ 
speed)  ,  with — 

(1)  Englne(s)  idling,  throttle(s) 
closed  (or  at  not  more  than  sufficient 
power  for  zero  thrust  at  110  percent  of 
the  stalling  speed)-; 

„  (2)  Propeller(s)  in  the  takeoff 
position; 

(3)  Landing  gear  extended; 

(4)  Wing  flaps  in  the  landing  position; 

(5)  Cowl  flaps  closed; 

(6)  The  center  of  gravity  in  the  most 
unfavorable  position  within  the  allow¬ 
able  landing  range;  and 

(7)  The  weight  of  the  airplane  equal 

to  the  weight  in  connection  with  which 

V  a  is  being  used  to  determine  compli- 
0 

ance  with  a  required  performance 
standard. 

(b)  V8q  at  maximum  certificated 

weight  may  not  exceed  70  miles  per  hour 
for — 

(1)  Single  engine  airplanes;  and 

(2)  Multiengine  airplanes  that  can¬ 
not  meet  the  minimum  rate  of  climb 
specified  in  8  23.75(b)  with  the  critical 
engine  inoperative. 

(c)  Vfli  is  the  stalling  speed,  If  obtain¬ 
able,  or  the  minimum  steady  speed  at 
which  the  airplane  is  controllable  (ex¬ 
pressed  in  miles  per  hour  calibrated  air¬ 
speed)  ,  with — 

(1)  Engine(s)  idling,  throttle (s)  closed 
(or  at  not  more  than  sufficient  power 
for  zero  thrust  at  110  percent  of  the 
stalling  speed) ; 

(2)  Propeller(s)  in  the  takeoff  posi¬ 
tion; 

(3)  All  systems  (such  as  flaps  and 
landing  gear)  in  the  particular  condi¬ 
tion  existing  in  the  particular  test  in 
connection  with  which  is  being  used; 

and 

(4)  The  weight  of  the  airplane  equal 
to  the  weight  in  connection  with  which 
VSi  is  being  used  as  a  factor  to  determine 

compliance  with  a  required  performance 
standard. 

(d)  VSq  and  must  be  determined 

by  flight  tests,  using  the  procedure  spe¬ 
cified  in  8  23.155. 

[Revision  note:  Combines  SI  3.82,  3.82-1, 
and  3.83] 

TAKEOFF 

§  23.61  Takeoff  requirements  for  air¬ 
planes  of  more  than  6,000  pounds 
maximum  weight. 

(a)  The  distance  required  to  take  off 
and  climb  over  a  50-foot  obstacle  must  be 
determined  with — 

(1)  The  engine (s)  operating  within 
approved  limitations;  and 

(2)  The  cowl  flaps  in  the  position 
normally  used  for  takeoff. 

Upon  reaching  a  height  of  50  feet 
above  the  takeoff  surface  level,  the  air¬ 
plane  must  have  attained  a  speed  of  not 
less  than  1.3  V8^  unless  a  lower  speed  of 

not  less  than  Vx  plus  5  can  be  shown  to  be 
safe  under  all  conditions,  including 
turbulence  and  complete  engine  failure. 

(b)  The  starting  point  for  measuring 
seaplane  takeoff  distances  may  be  the 
point  at  which  it  has  attained  a  speed 
of  not  more  than  three  miles  per  hour. 


(c)  The  takeoff  within  the  distance 
determined  in  accordance  with  para¬ 
graph  (a)  of  this  section  may  not  require 
exceptional  piloting  skill  or  exceptionally 
favorable  conditions. 

(d)  The  distance  obtained  in  accord¬ 
ance  with  paragraph  (a)  of  this  section, 
the  type  of  surface  from  which  the  take^ 
off  was  made,  and  the  pertinent  infor¬ 
mation  with  respect  to  cowl  flap  position, 
use  of  flight-path  control  devices,  and 
use  of  the  landing  gear  retraction  sys¬ 
tem,  must  be  recorded  in  the  airplane 
flight  manual. 

[Revision  note:  Combines  H  8.84  and  3.84-2] 

§  23.63  Takeoff  requirements  for  air- 
planes  of  6,000  pounds  or  less  max. 
imam  weight. 

(a)  Safe  takeoff  may  not  require  ex¬ 
ceptional  piloting  skill. 

(b)  The  airplane,  with  takeoff  power 
applied,  must  have  sufficient  elevator 
control — 

(1)  For  a  tail- wheel  type  airplane,  to 
maintain,  at  a  speed  equal  to  0.8  V8i>  an 

attitude  that  will  allow  holding  the 
airplane  on  the  runway  until  a  safe  take¬ 
off  speed  is  attained;  and 

(2)  For  a  nose-wheel  type  airplane  to 
raise  the  nose-wheel  clear  of  the  takeoff 
surface  at  a  speed  equal  to  0.85  VSi. 

[Revision  note:  Based  on  $  3.84a] 

CLIMB 

§  23.73  Climb  requirements  for  air¬ 
planes  of -more  than  6,000  pounds 
maximum  weight. 

(a)  The  airplane  must  have  a  steady 
rate  of  climb  at  sea  level  of  at  least  300 
feet  per  minute  and  a  steady  angle  of 
climb  of  at  least  1:12  for  land  planes 
or  1 : 15  for  seaplanes  with — 

(1)  Not  more  than  maximum  con¬ 
tinuous  power  on  each  engine; 

(2)  The  landing  gear  retracted; 

(3)  The  wing  flaps  in  the  takeoff  posi¬ 
tion;  and 

(4)  The  cowl  flaps  in  the  position  used 
in  the  cooling  tests  required  by  §§  23.961 
through  23.999. 

(b)  For  an  airplane  with  an  engine  or 
engines  for  which  the  takeoff  and  maxi¬ 
mum  continuous  power  ratings  are  iden¬ 
tical  and  that  has  fixed-pitch,  two-posi¬ 
tion,  or  similar  propellers,  a  lower 
propeller  pitch  setting  than  that  per¬ 
mitted  by  §  23.789  may  be  used  to  obtain 
rated  engine  r.prn.  at  the  best  angle- 
of -climb  speed  if — 

(1)  The  airplane  shows  marginal  per¬ 
formance  (such  as  when  it  can  meet  the 
rate  of  climb  requirements  of  paragraph 
(a)  of  this  section  but  has  difficulty  in 
meeting  the  angle  of  climb  requirements 
of  paragraph  (a)  or  (d) ) ;  and 

(2 )  Acceptable  engine  cooling  is  shown 
at  the  lower  speed  associated  with  the 
best  angle  of  climb. 

(c)  A  multiengine  airplane  must  be 
able  to  maintain  a  steady  rate  of  climb 
of  at  least  0.02  V8o 2  (in  feet  per  minute) 

at  an  altitude  of  5,000  feet  with — 

( 1 )  The  critical  engine  inoperative ; 

(2)  The  remaining  engine(s)  oper¬ 
ating  at  not  more  than  maximum  con¬ 
tinuous  power; 

(3)  The  inoperative  propeller  in  the 
minimum  drag  position; 
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(4)  The  landing  gear  retracted ;  ■- 

(5)  The  wing  flaps  in  the  most  favor¬ 
able  position ;  and  - 

(6)  The  cowl  flaps  in  the  position  used 

In  the  cooling  tests  required  by  §§  23.961 
through  23.999.  . 

(d)  For  a  balked  landing,  the  airplane 
must  be  able  to  maintain  a  steady  angle 
of  climb  at  sea  level  of  at  least  1 :  30 
with— 

(1)  Takeoff  power  on  all  engines; 

(2)  The  landing  gear  extended;  and 

(3)  The  wing  flaps  in  landing  posi¬ 
tion,  except  that,  if  the  flaps  may  safely 
be  retracted  in  two  seconds  or  less  with¬ 
out  loss  of  altitude  and  without  requiring 
sudden  changes  of  angle  of  attack  or  an 
exceptional  degree  of  piloting  skill,  they 
may  be  retracted. 

[Revision  note:  Combines  S$  3.85,  3.85-3,  and 
385-5(b)  (less  (1)  and  (2))J 

§23.75  Climb  requirements  for  air¬ 
planes  of  6,000  pounds  or  less  max¬ 
imum  weight. 

(a)  The  airplane  must  have  a  steady 
rate  of  climb  at  sea  level  of  300  feet  per 
minute,  or  10  times  V8i  (expressed  in 

feet  per  minute) ,  whichever  is  greater, 
with — 

(1)  Takeoff  power  applied; 

(2)  The  landing  gear  extended;  » 

(3)  The  wing  flaps  in  the  takeoff  posi¬ 
tion;  and 

(4)  The  cowl  flaps  in  the  position  used 
in  the  cooling  tests  required  by  §§  23.961 
through  23.999. 

(b)  A  multiengine  airplane  with  a 
stalling  speed  V8q  of  more  than  70  miles 

per  hour  must  be  able  to  maintain  a 
steady  rate  of  climb  of  at  least  0.02  VS02 

(in  feet  per  minute) ,  at  an  altitude  of 
5,000  feet  with —  • 

(1)  The  critical  engine  inoperative; 

(2)  The  remaining  engine (s)  oper¬ 
ating  at  not  more  than  maximum  con¬ 
tinuous  power; 

(3)  The  inoperative  propeller  in  the 
minimum  drag  position; 

(4)  The  landing  gear  retracted; 

(5)  The  wing  flaps  in  the  most  favor¬ 
able  position;  and 

(6)  The  cowl  flaps  in  the  position  used 
in  the  cooling  tests  required  by  §§  23.961 
through  23.999. 

(c)  The  steady  rate  of  climb  at  5,000 
feet  for  a  multiengine  airplane  with  a 
stalling  speed  of  70  miles  per  hour  or  less 
must  be  determined  with — 

(1)  The  critical  engine  inoperative; 

(2)  The  remaining  engine (s)  oper¬ 
ating  at  not  more  than  maximum  con¬ 
tinuous  power; 

(3)  The  inoperative  propeller  in  the 
minimum  drag  position; 

(4)  The  landing  gear  retracted; 

(5)  The  wing  flaps  in  the  most  favor¬ 
able  position;  and 

(6)  The  cowl  flaps  in  the  position  used 
in  the  cooling  tests  required  by  §§  23.961 
through  23.999. 

(d)  For  a  balked  landing,  the  airplane 
must  be  able  to  maintain  a  steady  rate  of 
climb  at  sea  level  of  200  feet  per  minute, 
or  five  times  V8  (in  feet  per  minute) , 

whichever  is  greater,  with — 

(1)  Takeoff  power  on  each  engine; 

(2)  The  landing  gear  extended;  and 
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(3)  The  wing  flaps  in  the  landing  posi¬ 
tion,  except  that,  if  rapid  retraction  is 
possible  with  safety,  without  loss  of  alti¬ 
tude,  and  without  requiring  sudden 
changes  of  angle  of  attack  or  an  ex¬ 
ceptional  degree  of  piloting  skill,  they 
may  be  retracted. 

[Revision  note:  Based  on  §  3.85a] 

LANDING 

§  23.85  Landing  requirements  for  air¬ 
planes  of  more  than  6,000  pounds 
maximum  weight. 

(a)  The  horizontal  distance  required 
to  land  and  come  to  a  complete  stop  (or 
to  a  speed  of  approximately  three  miles 
per  hour  for  seaplanes  or  floatplanes) 
from  a  point  at  a  height  of  50  feet  above 
the  landing  surface  must  be  determined. 
Immediately  before  reaching  this  point, 
the  airplane  must  be  maintained  in  a 
steady  gliding  approach  with  a  cali¬ 
brated  airspeed  of  at  least  1.5  V8^. 

(b)  The  landing  within  the  distance 
determined  in  accordance  with  para¬ 
graph  (a)  of  this  section  may  not  require 
exceptional  piloting  skill  or  exception-- 
ally  favorable  conditions.  The  airplane 
must  be  able  to  be  landed  without  ex¬ 
cessive  vertical  acceleration,  and  without 
tending  to  bounce,  nose  over,  ground 
loop,  porpoise  or  water  loop. 

(c)  The  distance  obtained  in  accord¬ 
ance  with  paragraph  (a)  of  this  section, 
the  kind  of  surface  on  which  the  landing 
was  made,  and  the  pertinent  informa¬ 
tion  with  respect  to  flap  position  and  the 
use  of  flight-path  control  devices  must 
be  in  the  airplane  flight  manual. 

(d)  Unless  approved  by  the  Adminis¬ 
trator,  reverse  thrust  may  not  be  used 
in  the  determination  of  the  horizontal 
distance  required  to  land  and  come  to  a 
complete  stop. 

[Revision  note:  Combines  IS  3.86  and  3.86-1] 

§  23.87  Landing  requirements  for  air¬ 
planes  of  6,000  pounds  or  less  max¬ 
imum  weight. 

The  airplane  must  be  able  to  be  landed 
safely  and  come  to  a  stop  without  ex¬ 
ceptional  piloting  skill  and  without  ex¬ 
cessive  vertical  acceleration,  tendency  to 
bounce,  nose  over,  ground  loop,  porpoise, 
or  water  loop. 

[Revision  note:  Based  on  5  3.87] 

Flight  Characteristics 

§  23.97  Flight  characteristic  require¬ 
ments. 

Each  applicant  must  show  that  the 
airplane  meets  the  requirements  of 
§§  23.107  through  23.171  at  all  normally 
expected  operating  altitudes,  under  all 
critical  loading  conditions  within  the 
center  of  gravity  range  and,  unless 
otherwise  specified,  at  the  maximum 
weight  for  which  certification  is  re¬ 
quested. 

[Revision  note:  Based  on  S  3.105] 
CONTROLLABILITY 
§  23.107  General. 

(a)  The  airplane  must  be  satisfac¬ 
torily  controllable  and  maneuverable 
during  takeoff,  climb,  level  flight,  dive, 
and  landing  with  or  without  power.  It 


must  be  possilbe  to  make  a  smooth  tran¬ 
sition  from  one  flight  condition  to  an¬ 
other  (including  turns  and  slips)  without 
an  exceptional  degree  of  skill,  alertness 
or  strength  on  the  part  of  the  pilot,  and 
without  danger  of  exceeding  the  limit 
load  factor,  under  all  conditions  of  op¬ 
eration  probable  for  the  type  (including, 
for  multiengine  airplanes,  those  condi¬ 
tions  normally  encountered  in  the  event 
of  sudden  failure  of  any  engine) . 

(b)  If,  during  the  testing  required  by 
paragraph  (a)  of  this  section,  the  Ad¬ 
ministrator  finds  that  marginal  condi¬ 
tions  exist  with  regard  to  the  strength 
required  of  the  pilot,  quantitative  test¬ 
ing  must  show  that  the  “strength  of 
pilots”  limits  do  not  exceed  the  limits 
prescribed  in  the  following  table: 


Values  in  pounds  of  pressure 

Pitch 

Roll 

Yaw 

(a)  For  temporary  applica¬ 
tion: 

Stick _ _ _ _ 

60 

30 

150 

Wheel  (applied  to  rim).... 
(b)  For  prolonged  application . 

75 

60 

150 

10 

5 

20 

[Revision  note:  Based  on  §  3.106] 


§  23.109  Approved  acrobatic  maneuvers 
for  utility  category  airplanes. 

Each  utility  category  airplane  must  be 
able  to  safely  perform  all  acrobatic  ma¬ 
neuvers  for  which  certification  is  re¬ 
quested.  Safe  entry  speeds  for  these  ma¬ 
neuvers  must  be  determined. 

[Revision  note:  Based  on  $3,107] 

§  23.111  Acrobatic  maneuvers  for  acro¬ 
batic  category  airplanes. 

Each  acrobatic  category  airplane  must 
be  able  to  safely  perform  all  maneuvers 
for  which  certification  is  requested.  Safe 
entry  speeds  for  these  maneuvers  must 
be  determined. 

[Revision  note:  Based  on  §  3.108] 

§23.113  Longitudinal  control. 

(a)  It  must  be  possible,  at  all  speeds 
below  the  trim  speed,  to  pitch  the  nose  of 
the  airplane  downward  so  that  the  rate 
of  increase  in  airspeed  allows  prompt 
acceleration  to  the  trim  speed  with — 

(1)  Maximum  continuous  power  on 
each  engine  and  the  airplane  trimmed 
for  Vx\ 

(2)  Power  off  and  the  airplane 
trimmed  for  1.5  V8^  or  for  the  minimum 

trim  speed,  whichever  is  higher;  and 

(3)  -Wing  flaps  and  landing  gear  (i) 
retracted,  and  (ii)  extended. 

(b)  It  must  be  shown  that,  with  the 
landing  gear  extended,  no  change  in  trim 
control  or  exertion  of  more  control  force 
than  can  be  readily  applied  with  one 
hand  for  a  short  period  of  time  is  re¬ 
quired  for  any  of  the  following  ma¬ 
neuvers: 

(1)  With  power  off,  flaps  retracted, 
and  the  airplane  trimmed  for  1.5  V8  ,  or 

for  the  minimum  trim  speed,  whichever 
is  higher,  extend  the  flaps  as  rapidly  as 
possible  while  maintaining  the  airspeed 
at  approximately  40  percent  above  the 
instantaneous  value  of  the  stalling  speed. 

(2)  Repeat  subparagraph  (1)  except 
initially  extend  the  flaps  and  then  retract 
them  as  rapidly  as  possible. 
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(3)  Repeat  subparagraph  (2)  except 
with  maximum  continuous  power. 

(4)  With  power  off.  flaps  retracted, 
and  the  airplane  trimmed  for  1.5  V8i,  or 

for  the  minimum  trim  speed,  whichever 
is  higher,  apply  takeoff  power  quickly 
while  maintaining  the  same  airspeed. 

(5)  Repeat  subparagraph  (4),  except 
with  the  flaps  extended. 

(6)  With  power  off,  flaps  extended, 
and  the  airplane  trimmed  for  1.5  VBi,  or 

for  the  minimum  trim  speed,  whichever 
is  higher,  obtain  and  maintain  any  air¬ 
speed  between  1.1  V8i  and  either  1.7 

V8i  or  whichever  is  lower. 

(c)  It  must  be  possible,  without  excep¬ 
tional  piloting  skill,  to  maintain  ap¬ 
proximately  level  flight  when  flap  re¬ 
traction  from  any  position  is  made 
during  steady  horizontal  flight  at  1.1 
Vg^  with  simultaneous  application  of  not 

more  than  maximum  continuous  power. 

(d)  It  must  be  possible,  with  a  pilot 
control  force  of  not  more  than  10  ppunds, 
to  maintain  a  speed  of  not  more  than 
1.5  V8i  during  a  power-off  glide  with 

landing  gear  and  wing  flaps  extended, 
and  with — 

(1)  The  most  forward  center  of  grav-6 
lty  approved  at  the  maximum  weight; 
and 

(2)  The  most  forward  center  of  grav¬ 
ity  approved  at  any  weight. 

(e)  It  must  be  possible,  by  using  all 
normal  flight  and  power  controls  except 
the  primary  longitudinal  control,  to  con¬ 
trol  the  descent  of  the  airplane  to  a  zero 
rate  of  descent  and  to  an  attitude  suit¬ 
able  for  a  controlled  landing,  without 
exceptional  skill,  alertness,  or  strength 
on  the  part  of  the  pilot,  and  without 
exceeding  the  operational  and  structural 
limitations  of  the  airplane. 

[Revision  note:  Based  on  |  3.109] 

§  23.115  Lateral  and  directional  con¬ 
trol. 

(a)  For  each  multiengine  airplane,  it 
must  be  possible  to  make  turns  with  15 
degrees  of  bank  both  towards  and  away 
from  an  inoperative  engine,  from  a 
steady  climb  at  1.4  V8  or  VY  for  the  con¬ 
dition  with — 

(1)  The  remaining  engine  (s)  at  not 
more  than  maximum  continuous  power; 

(2)  The  rearmost  allowable  center  of 
gravity; 

(3)  The  landing  gear  (i)  retracted, 
and  (ii)  extended; 

(4)  The  wing  flaps  in  the  most  favor¬ 
able  climb  position ; 

(5)  The  maximum  certificated  weight; 
and 

(6)  The  inoperative  propeller  in  its 
minimum  drag  condition. 

(b)  For  each  milltiengine  airplane,  it 
must  be  possible,  while  holding  the  wings 
level  laterally  within  five  degrees,  to 
execute  sudden  changes  in  heading  in 
both  directions  without  encountering 
dangerous  characteristics.  This  must 
be  demonstrated  at  1.4  Va^  or  Vr  with 

heading  changes  up  to  15  degrees  (except 
that  the  heading  change  at  which  the 
rudder  force  corresponds  to  the  limits 
specified  in  S  23.107  need  not  be  ex¬ 
ceeded)  ,  with — 


(1)  The  critical  engine  inoperative; 

(2)  The  remaining  engine(s)  at  max¬ 
imum  continuous  power ; 

(3)  The  landing  gear  (i)  retracted, 
and  (ii)  extended; 

(4)  The  wing  flaps  in  the  most  favor¬ 
able  climb  position; 

(5)  The  inoperative  propeller  in  its 
minimum  drag  condition;  and 

(6)  The  center  of  gravity  at  its  rear¬ 
most  allowable  position. 

[Revision  note:  Based  on  f  3.110] 

§  23.117  Minimum  control  speed. 

(a)  The  minimum  speed  must  be  de¬ 
termined  at  which,  when  any  one  engine 
is  suddenly  made  inoperative,  it  is  pos¬ 
sible  to  recover  control  of  the  airplane 
with  that  engine  still  inoperative  and 
maintain  straight  flight,  either  with  zero 
yaw,  or,  at  the  option  of  the  applicant, 
with  an  angle  of  bank  of  not  more  than 
five  degrees.  This  speed  VM0  may  not 
exceed  1.2  V8i  with — 

(1)  Takeoff  or  maximum  available 
power  on  all  engines ; 

(2)  The  rearmost  allowable  center  of 
gravity; 

(3)  The  flaps  in  the  takeoff  position; 

(4)  The  landing  gear  retracted. 

(b)  The  rudder  forces  required  to 
maintain  VM0  may  not  exceed  the  limi¬ 
tations  set  forth  in  fi  23.107,  nor  may  it 
be  necessary  to  throttle  the  remaining 
engine  or  engines.  During  recovery,  the 
airplane  may  not  assume  any  dangerous 
attitude  nor  require  exceptional  skill, 
alertness  or  strength  on  the  part  of  the 
pilot,  to  prevent  a  change  of  heading  in 
excess  of  20  degrees. 

[Revision  note:  Based  on  $  3.111] 

TRIM 

§  23.127  Trim  requirements. 

(a)  After  being  trimmed,  and  without 
further  pressure  upon  or  movement  of 
either  the  primary  controls  or  their  cor¬ 
responding  trim  controls  by  the  pilot  or 
the  automatic  pilot,  the  airplane  must 
maintain — 

(1)  Lateral  and  directional  trim  in 
level  flight  at  a  speed  of  0.9  VH  or  V0, 
whichever  is  lower,  with  the  landing 
gear  and  wing  flaps  retracted;  and 

(2)  Longitudinal  trim  in — 

(i)  A  climb  with  maximum  continuous 
power  at  a  speed  between  Vx  and  1.4  V8  , 

with  the  landing  gear  and  wing  flaps 
retracted; 

(ii)  A  climb  with  maximum  continu¬ 
ous  power  at  a  speed  between  Vx  and 
1.4  Vg  ,  with  the  landing  gear  retracted 

Mid  the  wing  flaps  in  the  takeoff  posi¬ 
tion; 

(iii)  A  power  approach  at  1.5  V8i,  with 

a  three  degree  angle  of  descent,  the  land¬ 
ing  gear  extended,  and  the  wing  flaps 
retracted; 

(iv)  A  power  approach  at  1.5  V8i,  with 

a  three  degree  angle  of  descent,  the 
landing  gear  and  wing  flaps  extended, 
and  the  mo6t  forward  center  of  gravity 
approved  for  the  maximum  weight ; 

(v)  A  power  approach  at  1.5  Va^,  with 

a  three  degree  angle  of  descent,  the 


landing  gear  and  wing  flaps  extended 
and  the  most  forward  center  of  gravity 
approved  for  any  weight;  and 

(vi)  Level  flight  at  any  speed  from  0.9 
V b  to  Vx  or  1.4  V 8^,  with  landing  gear 

and  wing  flaps  retracted. 

(b)  In  addition  to  the  requirements 
of  paragraph  (a)  of  this  section,  each 
multiengine  airplane  must  maintain 
longitudinal  and  directional  trim  at  a 
speed  between  VY  and  1.4  Va  ,  with _ 

(1)  The  critical  engine  inoperative ; 

(2)  The  remaining  engine(s)  at  maxi¬ 
mum  continuous  power; 

(3)  The  landing  gear  retracted; 

(4)  The  wing  flaps  retracted;  and 

(5 )  An  angle  of  bank  of  not  more  than 
five  degrees. 

[Revision  note:  Based  on  §  3.112] 

STABILITY 

§  23.137  Stability. 

The  airplane  must  be  longitudinally, 
directionally,  and  laterally  stable  in  ac¬ 
cordance  with  §§  23.139  through  23.145. 
In  addition,  the  airplane  must  show  suit¬ 
able  stability  and  control  “feel”  (static 
stability)  in  all  conditions  normally  en¬ 
countered  in  service,  if  flight  tests  show 
that  kind  of  stability  is  necessary  for  safe 
operation. 

[Revision  note:  Based  on  §  3.113] 

§  23.139  Static  longitudinal  stability. 

(a)  Under  the  conditions  specified  in 
paragraph  (b)  of  this  section,  and  with 
the  airplane  trimmed  as  indicated,  the 
elevator  control  forces  and  the  friction 
within  the  control  system  must  be  de¬ 
signed  in  accordance  with  the  following: 

(1)  A  pull  must  be  required  to  obtain 
and  maintain  speeds  below  the  specified 
trim  speed  and  a  push  required  to  obtain 
and  maintain  speeds  above  the  specified 
trim  speed.  This  must  be  shown  at  any 
speed  that  can  be  obtained  without  ex¬ 
cessive  control  force,  except  speeds 
greater  than  the  appropriate  maximum 
allowable  speed  or  less  than  the  mini¬ 
mum  speed  for  steady  unstalled  flight. 

(2)  The  airspeed  must  return  to  with¬ 
in  plus  or  minus  10  percent  of  the  origi¬ 
nal  trim  speed  when  the  control  force 
is  slowly  released  at  any  speed  within 
the  speed  range  specified  in  subpara¬ 
graph  (1)  of  this  paragraph. 

(3)  The  stable  slope  of  the  stick  forces 
versus  speed  curve,  throughout  the  speed 
ranges  specified  in  paragraph  (b)  of  this 
section,  must  make  any  substantial 
change  in  speed  clearly  perceptible  to 
the  pilot  through  resulting  changes  in 
stick  forces. 

(b)  Compliance  with  the  static  longi¬ 
tudinal  stability  requirements  of  para¬ 
graph  (a)  of  this  section  must  be  shown 
under  the  following  conditions: 

(1)  Approach  at  all  speeds  between  1.1 
V8i  and  1.8  Vgj,  Under  this  condition 

the  stick  force  curve  must  have  a  stable 
slope  and  the  stick  force  may  not  ex¬ 
ceed  40  pounds  with — 

(i)  The  wing  flaps  in  the  landing  posi¬ 
tion; 

(ii)  The  landing  gear  extended; 

(iii)  The  maximum  certificated 
weight;  and 
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(iv)  The  airplane  trimmed  for  1.9  V8  (2)  The  static  lateral  stability,  as  6,000  lbs.  maximum  weight,  or  with  90 

it_  _  . _ .  „  4-v.r.al  shown  by  the  tendency  to  raise  the  low  percent  of  maximum  continuous  power 

with  sufficient  power  to  maintain  a  three  ta  a  sllPi  must  ^  po^ye  (or  ^  for  an  airplane  of  8,000  lbs.  or  less  maxl- 

^SKVES-ii  between  12  binding  8ear  and  flap  positions.  This  mum  weight. 

(2)  Ciimo  at  au  speeas  oe  wee  .  must  ^  shown  with  symmetrical  power  (b)  In  either  condition  required  by 

ana  l.b  vB^.  unaer  inis  co  ai  up  to  75  percent  of  maximum  continuous  paragraph  (a)  of  this  section,  it  must 
the  stick  force  curve  must  have  a  stable  power  at  all  speeds  above  1.2  V8  ,  up  to  be  possible  to  comply  with  the  applicable 
slope  with  the  irmyimnm  allowable  speed  for  the  re<ljdrements  of  this  section  with  flaps 

% rcXran^T^Ccpend- 

weS;™6  maXlmUm  tlve  at  a  speed  of  J  ™  The  angto'of  ST 

(iv)  75  percent  of  maximum  continu-  slip  for  these  tests  must  be  appropriate  and  to  correct  roll  by  unreversed  use  of 

ous  power;  and  to  the  type  of  airplane  but  in  no  case  may  the  rolling  control  and  to  produce  and 

(v)  The  airplane  trimmed  at  1.4  V8i.  the  slip  angle  be  less  than  that  obtain-  correct  yaw  by  unreversed  use  of  the  di- 

nruicinn  nt  nil  cneori*  hptmppn  i  ?  able  with  10  degrees  of  bank.  rectional  control,  up  to  the  time  the  air- 

v'and  the  maximum  allowable  speed.  ,  <*>  s‘rai2h*'  fteady  dips  at  a  speed  plane  pitches  in  toe  maneuvw  prescribed 
8i  of  1.2  Vg  for  all  landing  gear  and  flap  by  paragraph  (h)  of  this  section. 

Under  this  condition  the  stick  force  curve  and  for  all  svmmetrical  newer  <d)  an  airplane  with  or  without 

S  witweKtSirkefnrtrPaUnof>eSS  ^nditior^s  up  to  50  perS on tnaxtaum  interconnected  rolling  and  directional 
^h-  continuous  iSwer.  the  aileron  and  rudder  controls,  it  must  be  possible  to  produce 

The  landing  gear  retracted*  control  movements  and  forces  must  in-  ^ t v, nn t o i v f 

(ii)  The^TflaM  retea^’  crease  Gadfly  (but  not  necessarily  in 

.....  i  oprtifipfttiart  constant  proportion)  as  the  angle  of  slip  cessive  yaw,  up  to  the  time  the  airplane 

(iii)  The  maximum  certificated  F  ^  H  pitches  in  the  maneuver  prescribed  by 

weight;  VTf'H  "P  10  ““  maxtamn  appro-  ®  of  thls  sectlon 

(iv)  75  percent  of  maximum  continu-  J^****® <e>  firing  toe  recovery  portion  of 

ous  power;  and  rudderangles  up  to  toe  angle  at  which  th  maneuver  prescribed  by  paragraph 

(v)  The  airplane  trimmed  for  level  the  full  rudder  or  aileron  control  Is  used  (h)  0,  this  section,  it  mist  be  {wesffile  to 

flight.  ?r,,a,^'!tr°i/<fCe.,  “5“  Prevent  more  thaA  15  degrees^  roll  or 

(4)  The  same  condition  as  that  In  sub-  J  23101  18  obtained,  the  rudder  pedal  b  the  normtti  m  0f  the  controls, 

paragraph  (3),  except  with  toe  landing  JO«f  may .nj* ^roverse ■  »**** «f>  Any  loss  of  altitude  greater  than 
gear  extended  and  without  exceeding  most  af°°“Pany  *°“l  100  feet,  or  any  pitch  greater  than  30 

level  flight  trim  speed.  recovei^  5  a  maximum  sUp  SS'not  ^ow  flight  level  occurring  dur- 

l Revision  note:  Combine  ti  3.114  and  3.116]  result  £  uueoAtrollable  flight  charter-  ‘SlHTtS 

§  23.141  Instrumented  stick  force  meas-  istics.  section  must  be  recorded  in  the  airplane 

urements.  (4)  Any  short  period  oscillation,  oc-  ^St  m^Sal  d  airplane 

Instrumented  stick  force  .  measure-  currblS  between  stalling  speed  and  the  (g)  A  clear  and  distinctive  stall  warn- 

ments  must  be  made  unless  changes  in  maximum  permissible^  speed ,  must  be  ^  must  prece<ie  the  stalling  of  the  air¬ 
speed  are  clearly  reflected  by  changes  in  heavily  damped  with  the  primary  con-  plane>  with  the  flaps  and  the  landing 
stick  forces  and  the  maximum  forces  ob-  trols  (i)  free  and  (11)  in  a  fixed  position.  gear  jn  any  position,  both  in  straight  anc 
tained  in  complying  with  §  23.139  are  not  (.^  Two-control  (or  simplified  con-  ^  tuning  flight.  The  stall  warning 
excessive.  trol)  airplanes.  The  stability  require-  mus^  begin  at  a  speed  exceeding  th< 

[Revision  note:  Based  on  §  3.116]  follows^  tw°“COntro1  airPlanes  are  as  stalling  speed  by  not  less  than  five  anc 

§23.143  Dynamic  longitudinal  stability.  .  <1)  The  directional  stabflity  of  the  nJ^t^ntinutr  until*the8  stall  occnirsf^ 

Any  short  period  oscillation  occurring  ?n  alfcoSgumUor?  itfcwi  be  (h)  ^  foUowing  Procedure  must  b< 

between  the  stalling  speed  and  the  max-  S.DiSv  rcUed  i tnm  , fS de^taS  £  used  show  compliance  with  para 
tamm  aflowable  speed  must  be  heavily  l&rtAon  to  a 45 ^degr^  bank  M^the 

damped  with  the  primary  controls  (1),  (1)  With  the  trim  controls  adjustec 

free  and  (2),  In  a  *flxed  position.  Serous SdSUSSt  *  for  straight  flight  at  U  or  at  to, 

[Revision  note:  Based  on  s  3.117]  (2)  The  lateral  stability  of  the  air-  minimum  trim  speed,  whichever  i 

§  23  145  Dircrtinnal  »nd  lateral  Btaiiii.  Plane  must  be  demonstrated  by  showing  higher,  reduce  the  speed  by  means  of  th 

®  d  l/lrcCUODfll  cl  1 1  Cl  lateral  .  IcIDU  .. _ .  ..  _ m  _ _a _ _ _  _  j _ _ _  nlmrof  AT*  nnnfrAl  imCil  fVm  onccd  lo  eli/vVifl' 
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airplane  pitches  and  the  altitude  at 
which  horizontal  flight  is  regained. 

(3)  Power  used  during  the  recovery 
portions  of  a  stall  maneuver  may.  at  the 
discretion  of  the  inspector,  be  that  which 
would  likely  be  used  by  a  pilot  under 
normal  operating  conditions  when  exe¬ 
cuting  this  particular  maneuver.  How¬ 
ever,  the  power  used  to  regain  level  flight 
may  not  be  applied  until  the  airplane  has 
regained  flying  control  at  a  speed  of 
approximately  1.2  V8j.  During  investi¬ 
gation  of  stalls  with  the  critical  engine 
Inoperative,  the  power  may  be  reduced 
on  the  operating  engine  or  engines  before 
reapplying  power  for  the  purpose  of  re¬ 
gaining  level  flight. 

{ Revision  note:  Combines  f  f  3.120  and  3.120- 
1  (leas  1st  sentence)  ] 

§  23.157  Climbing  stalls. 

It  must  be  possible,  when  stalled  from 
an  excessive  climb  attitude,  to  recover 
without  exceeding  airspeed  or  accelera¬ 
tion  limits. 

(Revision  note:  Based  on  §  3.121] 

§  23.159  Turning  flight  stalls. 

(a)  When  stalled  during  a  coordi¬ 
nated  turn  with  30  degrees  of  bank,  75 
percent  maximum  continuous  power  on 
each  engine,  and  flaps  and  landing  gear 
retracted,  it  must  be  possible  to  regain 
normal  level  flight  without  excessive  loss 
of  altitude  or  uncontrollable  rolling  or 
spinning  tendencies. 

(b)  The  following  maneuver  mustibe 
used  to  show  compliance  with  paragraph 

(a)  of  this  section.  Establish  a  steady, 
curvilinear,  level,  coordinated  turn  in  a 
30  degree  bank  and,  while  maintaining 
the  30  degree  bank,  stall  the  airplane  by 
steadily  and  progressively  tightening  the 
turn  with  the  elevator  control  until  the 

.airplane  is  stalled,  or  until  the  elevator 
has  reached  its  stop.  When  the  stall  has 
fully  developed,  regain  level  flight  with 
normal  use  of  the  controls. 

[Revision  note:  Based  on  §  3.122] 

§  23.161  One-engine  inoperative  stalls. 

(a)  A  multiengine  airplane  must  have 
stall  characteristics  which  preclude  un¬ 
intentional  spin  entry.  These  charac¬ 
teristics  must  be  shown  by  performing 
the  maneuver  prescribed  in- paragraph 

(b)  of  this  section,  at  the  lowest  practi¬ 
cal  altitude,  with — 

(1)  The  critical  engine  inoperative 
and  its  propeller  in  the  normal  inopera¬ 
tive  position; 

(2)  Landing  gear  extended,  with  the 
flaps  (1)  retracted  and  (11)  extended; 
and 

(3)  The  remaining  engine  (s)  operat¬ 
ing  at  full  throttle  or  maximum  continu¬ 
ous  power. 

(b)  The  following  maneuver  must  be 
used  to  show  that  unintentional  spin 
entry  is  Impossible.  Establish  a  steady, 
curvilinear  turn  and,  while  maintaining 
a  15  degree  bank  (1),  toward  and  (2) 
away  from  the  inoperative  engine, 
steadily  Increase  the  angle  of  attack  with 
the  elevator  control  until  an  uncontrol¬ 
lable  downward  pitching  motion  of  the 
airplane  occurs.  In  performing  this 
maneuver,  it  must  be  possible  to — 


(1)  Produce  and  correct  roll  by  un¬ 
reversed  use  of  the  lateral  control  until 
the  airplane  stalls;  and 

(2)  Recover  immediately  to  full  flight 
control  with  wings  level,  from  the  stalled 
condition,  by  normal  use  of  the  controls, 
reducing  power  on  the  operating  engine 
or  engines  if  desired,  without  the  air¬ 
plane  exceeding  a  60  degree  angle  of 
bank. 

(c)  The  loss  of  altitude  (as  measured 
from  the  altitude  at  which  the  airplane 
starts  to  pitch  uncontrollably  to  the  al¬ 
titude  at  which  level  flight  is  regained 
and  the  pitch  angle  must  be  recorded  in 
the  airplane  flight  manual. 

[Revision  note:  Based  on  §  3.123] 

SPINNING 

s  23.171  Spinning. 

(a)  Normal  category  airplanes.  A 
single-engine,  normal  category  airplane 
must  be  able  to  recover  from  a  one-turn 
spin  in  not  more  than  one  additional 
turn,  with  the  controls  used  in  the  man¬ 
ner  normally  Used  for  recovery.  For 
both  the  flaps-retracted  and  flaps- 
extended  conditions,  the  applicable  air¬ 
speed  limit  and  positive  limit  maneuver¬ 
ing  load  factor  may  not  be  exceeded.  For 
the  flaps-extended  condition,  the  flaps 
may  be  retracted  during  recovery.  In 
addition,  there  may  be  no  excessive  back 
pressure  during  the  spin  or  recovery.  It 
may  not  be  possible  to  obtain  uncon¬ 
trollable  spins  with  any  possible  use  of 
the  controls.  Each  normal  category  air¬ 
plane,  regardless  of  weight,  must  be 
placarded  against  spins  unless  it  is  shown 
to  be  “characteristically  incapable  of 
spinning”,  in  which  case  it  must  be  so 
designated. 

(b)  Utility  category  airplanes.  A 
utility  category  airplane  must  conform 
to  either  all  of  the  requirements  of  para¬ 
graph  (a)  of  this  section  or  all  of  the 

-requirements  of  paragraph  (c)  o &  this 
section.  . 

(c)  Acrobatic  category  airplanes.  An 
acrobatic  category  airplane  must  be  able 
to  spin  at  least  six  turns,  and  must  be 
able  to  conform  to  the  following  require¬ 
ments: 

(1)  The  airplane  must  recover  from 
any  point  in  a  spin,  not  exceeding  six 
turns  with  flaps  retracted  and  one  turn 
with  flaps  extended,  in  not  more  than 
one  and  one-half  additional  turns  after 
normal  recovery  application  of  the 
controls. 

(2)  For  both  the  flaps-retracted  and 
flaps-extended  conditions,  the  applicable 
airspeed  limit  and  positive  limit  maneu¬ 
vering  load  factor  may  not  be  exceeded. 
For  the  flaps-extended  condition,  the 
flaps  may  be  retracted  during  recovery, 
if  a  placard  is  installed  prohibiting  inten¬ 
tional  spins  with  flaps  extended. 

(3)  It  may  not  be  possible  to  obtain 
uncontrollable  spins  with  any  use  of  the 
controls. 

(4)  A  placard  listing  the  use  of  the 
controls  required  to  recover  from  spin¬ 
ning  maneuvers  must  be  in  the  cockpit 
of  the  airplane. 

(d)  If  the  applicant  desires  to  desig¬ 
nate  an  airplane  as  a  type  “characteristi¬ 
cally  incapable  of  spinning”,  he  must 
show  this  characteristic  with — 


(1)  A  maximum  weight  five  percent 
greater  than  the  weight  for  which  ap¬ 
proval  is  requested; 

(2)  A  center  of  gravity  at  least  three 
percent  aft  of  the  rearmost  position  for 
which  approval  is  requested; 

(3)  An  available  elevator  up-travel 
four  degrees  in  excess  of  that  to  which 
the  elevator  travel  is  to  be  limited  for  ap¬ 
proval;  and 

(4)  An  available  rudder  travel  seven 
degrees,  in  both  directions,  in  excess  of 
that  to  which  the  rudder  travel  is  to  be 
limited  for  approval. 

[Revision  note:  Based  on  S  3.124] 

Ground  and  Water  Characteristics 

§  23.181  Longitudinal  stability  and  con¬ 
trol. 

A  landplane  may  not  have  any  uncon¬ 
trollable  tendency  to  nose  over  in  any 
reasonably  expected  operating  condition 
or  when  rebound  occurs  during  landing 
or  takeoff.  Wheel  brakes  must  operate 
smoothly  and  may  not  induce  any  undue 
tendency  to  nose  over.  A  seaplane  may 
not  exhibit  dangerous  or  uncontrollable 
porpoising  at  any  speed  at  which  it  is 
normally  operated  on  the  water. 
[Revision  note:  Based  on.1  3.144] 

§  23.183  Directional  stability  and  con¬ 
trol. 

(a)  There  may  be  no  uncontrollable 
ground  or  water  looping  tendency  in  90 
degree  cross  winds,  up  to  a  velocity  equal 
to  0.2  Vgo,  at  any  speed  at  which  the  air¬ 
craft  may  be  expected  to  be  operated 
upon  the  ground  or  water. 

(b)  A  landplane  must  be  satisfactorily 
controllable,  without  exceptional  skill  or 
alertness  on  the  part  of  the  pilot,  in 
power-off  landings  at  normal  landing 
speed,  with  neither  brakes  nor  engine 
power  used  to  maintain  a  straight  path. 

(c)  The  airplane  must  have  adequate 
directional  control  during  taxiing. 
[Revision  note:  Based  on  $  3.145] 

§  23.185  Shock  absorption. 

The  shock-absorbing  mechanism  may 
not  damage  the  structure  of  the  airplane 
when  it  is  taxied  on  the  roughest  ground 
that  it  is  reasonable  to  expect  the  air¬ 
plane  to  meet  in  normal  operation. 
[Revision  note:  Based  on  f  3.146] 

§  23.187  Spray  characteristics  for  sea¬ 
planes. 

Spray  may  not  dangerously  obscure 
the  vision  of  the  pilot  or  pilots  or  damage 
the  propeller  or  other  parts  of  a  seaplane 
at  any  time  during  taxiing,  takeoff,  and 
landing. 

[Revision  note:  Based  on  $3,147] 
Vibration  and  Buffeting 
§  23.197  Vibration  and  buffeting. 

Each  part  of  the  airplane  must  be  free 
from  excessive  vibration  under  all  speed 
and  power  conditions  appropriate  to  the 
operation  of  the  airplane,  up  to  at  least 
the  minimum  value  permitted  for  VD  in 
§  23.245.  In  addition,  there  may  be  no 
buffeting  in  any  normal  flight  condition 
severe  enough  to  interfere  with  the  sat¬ 
isfactory  control  of  the  airplane,  cause 
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excessive  fatigue  to  the  crew,  or  result 
in  structural  damage. 

[Revision  note:  Baaed  on  18.169] 

Subpart  C — Strength  Requirements 
§  23.217  Loads. 

(a)  Strength  requirements  are  speci¬ 
fied  in  terms  of — 

(1)  Limit  loads,  which  are  the  maxi¬ 
mum  loads  to  be  expected  in  service. 
Unless  otherwise  specified,  all  prescribed 
loads  are  limit  loads. 

(2)  Ultimate  loads,  which  are  limit 
loads  multiplied  by  prescribed  factors 
of  safety. 

(b)  Unless  otherwise  provided,  the 
specified  air,  ground,  and  water  loads 
must  be  placed  in  equilibrium  with  in¬ 
ertia  forces,  considering  all  items  of  mass 
in  the  airplane.  Each  of  these  loads 
must  be  distributed  in  a  manner  con¬ 
servatively  approximating  or  closely  rep¬ 
resenting  actual  conditions.  If  deflec¬ 
tions  under  load  would  significantly 
change  the  distribution  of  external  or 
internal  loads,  this  redistribution  must 
be  taken  into  account. 

(c)  Simplified  structural  design  cri¬ 
teria  may  be  used  if  the  Administrator 
finds  that  they  result  In  design  loads 
not  less  than  those  prescribed  in  IS  23.233 
through  23.441.  For  conventional,  sin¬ 
gle-engine  airplanes  with  design  weights 
of  6,000  pounds  or  less,  the  design  criteria 
of  Appendix  A  of  tills  part  are  an  ap¬ 
proved  equivalent  of  55  23.233  through 
23.359.  .  If  Appendix  A  is  used,  the  entire 
Appendix  must  be  substituted  for  the  cor¬ 
responding  sections  of  this  part. 

[Revision  note:  Combines  |§  3.171  and  1.0 
of  Appendix  A] 

§  23.219  Factor  of  safety. 

Unless  otherwise  specified  in  this  part, 
a  factor  of  safety  of  1.5  must  be  used. 

[Revision  note:  Based  on  $  3.173] 

§  23.221  Strength  and  deformation. 

Each  structure  must  be  capable  of  sup¬ 
porting  limit  loads  without  suffering 
detrimental,  permanent  deformation. 
At  all  loads  up  to  limit  loads,  the  defor¬ 
mation  must  not  interfere  with  the  safe 
operation  of  the  airplane.  The  struc¬ 
ture  must  be  capable  of  supporting  ulti¬ 
mate  loads  without  failure  for  at  least 
three  seconds.  However,  when  proof  of 
strength  is  demonstrated  by  dynamic 
tests  simulating  actual  load  conditions, 
the  three-second  limit  does  not  apply. 
[Revision  note:  Based  on  {  3.173] 

§  23.223  Proof  of  structure. 

Each  structure  must  conform  to  the 
strength  and  deformation  requirements 
ofj  23.221  for  all  critical  load  conditions. 
Proof  of  compliance  by  structural  anal¬ 
ysis  is  acceptable  only  when  the  struc¬ 
ture  conforms  to  types  for  which  experi¬ 
ence  has  shown  such  methods  to  be  re- 
iable.  in  all  other  cases,  substantiating 
load  tests  are  required.  Dynamic  tests, 
including  structural  flight  tests,  are  ac¬ 
ceptable  if  it  is  shown  that  the  design 
wad  conditions  have  been  simulated. 
Certain  parts  of  the  structure  must  be 
tested  as  specified  in  Subpart  D  of  this 
Part. 

[Revision  note:  Based  on  i  3.174] 


Flight  Loads 
§  23.233  Flight  loads. 

(a)  Flight  load  factors  represent  the 
ratio  of  the  aerodynamic  force  compo¬ 
nent  (acting  normal  to  the  aMumwi 
longitudinal  axis  of  the  airplane)  to  the 
weight  of  the  airplane.  A  positive  fight 
load  factor  is  an  aerodynamic  force  act¬ 
ing  upward,  with  respect  to  the  airplane. 

(b)  The  airplane  must  conform  to  the 
flight  load  requirements  in  this  part  at 
critical  altitudes  within  the  range  in 
which  the  airplane  may  be  expected  to 
operate  and  at  all  weights  between  the 
minimum  design  weight  and  the  maxi¬ 
mum  design  weight,  with  any  practicable 
distribution  of  disposable  load  within 


Note:  Point  O  need  not  be  investigated 
when  the  supplementary  condition  specified 
in  i  23.285  Is  Investigated. 

[Revision  note :  Combines  S  3.183  and  Figure 
3-1] 

§  23.245  Design  airspeeds. 

The  selected  design  airspeeds  must  be 
equivalent  airspeeds  (EAS)  of  not  less 
than  the  values  derived  from  the  follow¬ 
ing  formulas: 

(a)  Vc  (design  cruising  speed,  m.p.h.) 

=88 VW/S  (for  normal  and  utility 
category  airplanes) . 

=42 VW/S  (for  acrobatic  category 
airplanes). 

For  values  of  W/S  greater  than  20,  the 
numerical  multiplying  factors  must  be  de¬ 
creased  linearly  with  W/S  to  a  value  of  33 
where  W/S= 100.  The  required  minimum 
value  need  not  be  greater  than  0.9  Vjj  actually 
obtained  at  sea  level. 

(b)  VD  (design  dive  speed) 

=  1.40  Vc  mtn  (for  normal  category  % 
airplanes). 

=1.50  VCmin  (for  utility  category 
airplanes. 

=  1.55  VCmin  (for  acrobatic  cate¬ 
gory  airplanes) . 

For  values  of  W/S  greater  than  20,  the 
numerical  multiplying  factors  must  be  de¬ 
creased  linearly  with  W/S  to  a  value  of  1.35 
at  W/S =100.  Vcmin  is  the  required  mini¬ 
mum  design  cruising  speed. 
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prescribed  operating  limitations  stated 
in  II  23.1543  through  23.1547. 

[Revision  note:  Combines  If  8.181  and  3.182] 

SYMMETRICAL  FLIGHT  CONDITIONS 
(FLAPS  RETRACTED) 

§  23.243  General. 

(a)  The  strength  requirements  must 
be  met  at  all  combinations  of  airspeed 
and  load  factor  on  and  within  the  bound¬ 
aries  of  a  pertinent  V-n  diagram  (sim¬ 
ilar  to  the  one  in  paragraph  (b)  of  this 
section)  that  represents  the  envelope  of 
the  flight  loading  conditions  specified  by 
the  maneuvering  and  gust  criteria  of 
II  23.247  and  23.251,  respectively. 

(b)  V-n  diagram  (flight  envelope) . 


(c)  VA  (design  maneuvering  speed,  m.p.h.) 
=  FSV» 
where —  . 

Vs  =  a  computed  stalling  speed  with 
flaps  retracted  at  the  design 
weight,  normally  based  on  the 
maximum  airplane  normal 
force  coefficient,  Ona:  and 
n=  limit  maneuvering  load  factor 
used  in  design. 

The  value  of  VA  need  not  exceed  the  value  of 
Vc  used  In  design. 

[Revision  note:  Based  on  S  3.184] 

§  23.247  Maneuvering  envelope. 

Except  where  limited  by  maximum 
(static)  lift  coefficients,  the  airplane  Is 
assumed  to  be  subjected  to  symmetrical 
maneuvers  resulting  In  the  following 
limit  load  factors: 

(a)  The  positive  maneuvering  load 
factor  specified  in  |  23.249  at  all  speeds 
up  to  VD; 

(b)  The  negative  maneuvering  load 
factor  specified  in  {  23.249  at  speed  Vc ; 
and 

(c)  Factors  varying  linearly  with 
speed  from  the  specified  value  at  V0  to 
0.0  at  VD  tor  the  normal  category,  and 
—1.0  at  VD  for  the  acrobatic  and  utility 
categories. 

[Revision  note:  Based  on  |  3.185] 
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PROPOSED  RULE  MAKING 


§  23.249  I  .unit  maneuvering  load  fac¬ 
tor*. 

(a)  Positive  limit  maneuvering  load 
factors  may  not  be  less  than  those  de¬ 
rived  as  follows: 

(1)  n=*1+fpq^ooo  normal 

category  airplanes  except  that  n  need  not 
be  greater  than  3.8  nor  may  it  be  less 

than  2.5. 

(21  fi=4.4  for  utility  category  air¬ 
planes. 

(3)  »=6.0  for  aorobatic  category  air¬ 
planes. 

(b>  Negative  limit  maneuverng  load 
factors  not  less  than  —0.4  times  the  posi¬ 
tive  load  factor  for  the  normal  and  utility 
categories,  and  not  less  than  —0.5  times 
the  positive  load  factor  for  the  acro¬ 
batic  category,  must  be  used. 

(c)  Maneuvering  load  factors  lower 
than  those  specified  in  paragraphs  (a) 
and  (b)  of  this  section  may  be  used  if 
the  airplane  has  designed  features  which 
make  it  impossible  for  the  airplane  to 
exceed  these  values  in  flight. 

[Revision  note:  Based  on  §  3.186] 

§  23.251  Gust  envelope. 

(a)  Limit  loads  are  considered  to  be 
the  loads  which  would  result  when  the 
airplane  encounters  the  following  sym¬ 
metrical  vertical  gusts: 

(1)  Positive  (up)  and  negative  (down) 
gusts  of  30  feet  per  second  nominal  in¬ 
tensity  at  all  speeds  up  to  V0. 

(2)  Positive  and  negative  gusts  of  15 
feet  per  second  at  VD. 

(b)  Gust  load  factors  are  assumed  to 
vary  linearly  between  V0  and  VD. 

[Revision  note:  Based  on  §  3.187] 

*  §  23.253  Gust  load  factors. 

In  applying  gust  load  requirements, 
the  slope  of  the  lift  curve  may  be  assumed 
to 'be  that  of  the  wing  alone,  and  the 
gust  load  factors  must  be  computed 
using  the  following  formula: 

KUVm 

W-l+ 575(W/S) 
where — 

X=  Vi  (W/S)  1/4  (for  W/S<16  ps.f.) ; 

2.67 

K= 1&3- (for  W/S>  16  p.s.f.) ; 

U  =  nominal  gust  velocity,  f.ps.  (Note 
that  the  “effective  sharp-edged 
gust”  equals  KU) ; 

V=  airplane  speed,  m.p.h.; 

m= slope  of  lift  curve,  CL  per  radian, 
corrected  for  aspect  ratio; 

W/S=  wing  loading,  ps.f. 

[Revision  note:  Combines  S§  3.188  and 
3.188-1] 

§  23.255  Airplane  equilibrium. 

(a)  The  appropriate  balancing  hori¬ 
zontal  tail  load  must  be  accounted  for  in 
a  rational  or  conservative  manner  when 
determining  the  wing  loads  and  linear 
inertia  loads  corresponding  to  any  of  the 
flight  conditions  specified  in  §$  23.243 
through  23.253. 

(b)  The  incremental  horizontal  tail 
loads  due  to  maneuvering  and  gusts  must 
be  reacted  by  the  angular  inertia  of  the 
complete  airplane  in  a  rational  or  con¬ 
servative  manner. 

[Revision  note:  Based  on  i  8.169] 


FLAPS  EXTENDED  FLIGHT  CONDITIONS 

§  23.265  Flaps  extended  flight  condi¬ 
tions. 

(a)  If  flaps  or  other  high  lift  devices 
(intended  for  use  at  the  relatively  low 
airspeeds  of  approach,  landing,  and 
takeoff)  are  installed,  the  airplane,  with 
the  flaps  fully  deflected  at  the  design 
flap  speed  VF,  is  assumed  to  be  subjected 
to  symmetrical  maneuvers  and  gusts  re¬ 
sulting  in  limit  load  factors  within  the 
range  determined  by  the  conditions  spec¬ 
ified  in  subparagraphs  (1)  and  (2)  of 
this  paragraph.  VF  must  be  assumed 
to  be  not  less  than  1.4  Va  or  1.8  VBF, 
whichever  is  greater,  where — 

Vs = the  computed  stalling  speed  with  flaps 
retracted  at  the  design  weight;  and 
VSf=the  computed  stalling  speed  with  flaps 
fully  extended  at  the  design  weight. 

However,  if  an  automatic  flap  load  lim¬ 
iting  device  is  used,  the  airplane  may  be 
designed  for  the  critical  combinations  of 
airspeed  and  flap  position  allowed  by 
that  device. 

(1)  Maneuvering,  to  a  positive  limit 
load  factor  of  2.0. 

(2)  Positive  and  negative  gusts  of  15 
feet  per  second  acting  normal  to  the 
flight  path  in  level  flight. 

(b)  In  designing  the  flaps  and  sup¬ 
porting  structures,  slipstream  effects 
must  be  accounted  for,  as  specified  in 
paragraph  (b)  of  §  23.347. 

(c)  In  determining  external  loads  on 
the  airplane  as  a  whole,  thrust,  slip¬ 
stream,  and  pitching  acceleration  may 
be  assumed  to  be  zero. 

(d)  The  requirements  of  §§  23.139 
(b)  (1),  23.347,  and  this  section,  may  be 
complied  with  separately  or  in  combi¬ 
nation. 

[Revision  note:  Combines  S§  3.190,  3.190 
(Note),  and  3.190-1] 

UNSYMMETRICAL  FLIGHT  CONDITIONS 

§  23.275  Unsymmetrical  flight  condi¬ 
tions. 

Unbalanced  aerodynamic  moments 
about  the  center  of  gravity  must  be  re¬ 
acted  in  a  rational  or  conservative  man¬ 
ner,  considering  the  principal  masses 
furnishing  the  reacting  inertia  forces. 
The  airplane  must  meet  the  following 
requirements: 

(a)  Rolling  conditions.  The  wing  and 
wing  bracing  must  be  designed  for  the 
following  loading  conditions: 

(1)  Unsymmetrical  wing  loads  appro¬ 
priate  to  the  airplane  category.  Unless 
the  Administrator  finds  that  the  follow¬ 
ing  values  result  in  unrealistic. loads,  the 
rolling  accelerations  may  be  obtained  by 
modifying  the  symmetrical  flight  condi¬ 
tions  in  §  23.243(b)  as  follows: 

(i)  For  acrobatic  category  airplanes, 
in  conditions  A  and  F,  assume  that  100 
percent  of  the  wing  airload  acts  on  one 
side  of  the  plane  of  symmetry  and  60 
percent  of  this  load  acts  on  the  other 
side. 

(ii)  For  normal  and  utility  category 
airplanes,  in  condition  A,  assume  that 
100  percent  of  the  wing  airload  acts  on 
one  side  of  the  airplane  and  70  percent 
of  this  load  acts  on  the  other  side.  For 
airplanes  of  more  than  1,000  pounds 


design  weight,  the  latter  percentage  may 
be  increased  linearly  with  weight  up  to 
75  percent  at  12,500  pounds. 

(2)  The  loads  resulting  from  the  aile¬ 
ron  deflections  and  speeds  specified  in 
§  23.345,  in  combination  with  an  air¬ 
plane  load  factor  of  at  least  two  thirds 
of  the  positive  maneuvering  load  factor 
used  for  design.  Unless  the  Administra¬ 
tor  finds  that  the  following  values  re¬ 
sult  in  unrealistic  loads,  the  effect  of 
aileron  displacement  on  wing  torsion 
may  be  accounted  for  by  adding  the  fol¬ 
lowing  increment  to  the  basic  airfoil 
moment  coefficient  over  the  aileron  por¬ 
tion  of  the  span  in  the  critical  condition 
determined  in  §  23.243(b) : 

A  cm=—  0.011 
where — 

A  cm  is  the  moment  coefficient  Increment; 
and  6  is  the  down  aileron  deflection  in  de¬ 
grees  in  the  critical  oondition. 

(b)  Yawing  conditions.  The  airplane 
must  be  designed  for  yawing  loads 
resulting  from  the  loads  specified  in 
§§  23.331  through  23.335,  on  the  vertical 
tall  surfaces. 

[Revision  note:  Based  on  §  3.191] 

SUPPLEMENTARY  CONDITIONS 

§  23.285  Special  conditions  fer  rear  lift 
truss. 

(a)  If  a  rear  lift  truss  is  used,  it  must 
be  designed  for  conditions  of  reversed 
airflow  at  a  design  speed  of — 

F=10VW7s+10  (m.ph.). 

(b)  Aerodynamic  data  for  the  par¬ 
ticular  wing  section  used,  or  a  value  of 
CL  equalling  —0.8  with  a  chordwise  dis¬ 
tribution  that  is  triangular  between  a 
peak  at  the  trailing  edge  and  zero  at 
the  leading  edge,  must  be  used. 

[Revision  note:  Based  on  S  3.194] 

§  23.287  Engine  torque  effects. 

(a)  Each  engine  mount  and  its  sup¬ 
port  structure  must  be  designed  for  the 
effects  of — 

(1)  The  limit  torque  corresponding  to 
takeoff  power  and  propeller  speed  acting 
simultaneously  with  75  percent  of  the 
limit  loads  flight  condition  A; 

(2)  The  limit  torque  corresponding  to 
maximum  continuous  power  and  pro¬ 
peller  speed,  acting  simultaneously  with 
the  limit  loads  from  flight  condition  A; 
and 

(3)  The  limit  torque  obtained  by  mul¬ 
tiplying  the  mean  torque  by  a  factor  of 
1.33  for  engines  with  five  or  more  cylin¬ 
ders,  or  by  factors  of  2, 3,  or  4  for  engines 
with  4,  3,  or  2  cylinders,  respectively. 

(b)  Engine  torque  effects  need  not  be 
investigated  for  any  other  conditions. 
[Revision  note:  Based  on  §  3.195] 

§  23.289  Side  load  on  engine  mount. 

The  limit  load  factor  in  a  lateral  di¬ 
rection  for  the  side  load  on  the  engine 
mount  must  be  at  least  equal  to  one- 
third  of  the  limit  load  factor  for  flight 
condition  A,  but  may  not  be  less  than 
1.33.  Each  engine  mount  and  its  sup¬ 
porting  structure  must  be  designed  for 
this  side  load,  which  may  be  assumed  to 
be  independent  of  other  flight  conditions. 
[Revision  note:  Based  on  S  3.196] 


Tuesday ,  April  14,  1964 

§  23*291  Pressurized  cabin  loads. 

In  the  case  of  a  pressurized  compart¬ 
ment,  the  following  requirements  must 
be  met: 


FEDERAL  REGISTER 


(c)  At  all  speeds  above  V A,  a  sudden 
upward  deflection  of  the  elevator  fol¬ 
lowed  by  a  downward  deflection  of  the 
elevator,  resulting  in  the  following  com¬ 
binations  of  normal  and  angular  accel¬ 
eration: 


(b)  Limit  pilot  loads. 


Maxi  mom  loads 
for  design 
weight  TV  equal 
to  or  less  than 
6,000  pounds  1 


Minimum  loads 1 


Control 


~  (a)  The  airplane  structure  must  be 
strong  enough  to  withstand  the  flight 
loads  combined  with  pressure  differen¬ 
tial  loads  from  zero  up  to  the  maximum 
relief  valve  setting.  The  external  pres¬ 
sure  distribution  in  flight  must  be  ac¬ 
counted  for.  Stress  concentrations  must 
be  accounted  for  in  the  design  of  the 
pressurized  structure. 

(b)  If  landings  with  the  cabin  pres¬ 
surized  are  to  be  allowed,  landing  loads 
must  be  combined  with  pressure  dif¬ 
ferential  loads  from  zero  up  to  the  maxi¬ 
mum  expected  during  landing. 

(c)  The  airplane  structure  must  be 

strong  enough  to  withstand  the  pressure 
differential  loads  corresponding  to  the 
rnttvimiim  relief  valve  setting  multiplied 
by  a  factor  of  1.33.  All  other  loads  may 
be  omitted  in  this  case.  [Revision  note:  Combines  §§  3.212. 

(d)  If  a  pressurized  cabin  is  separated  3-li,  and  3.212-1] 
into  two  or  more  compartments  by  bulk¬ 
heads  or  a  floor,  the  primary  structure 
must  be  designed  for  the  effects  of  sud¬ 
den  release  of  pressure  in  any  compart¬ 
ment  with  external  doors  or  windows. 

This  condition  must  be  investigated  for 
the  effects  of  failure  of  the  largest  open¬ 
ing  in  the  compartment.  The  effects  of 
intercompartmental  venting  may  be  con¬ 
sidered.  ' 

[Revision  note:  Based  on  §  3.197] 

Control  Surface  Loads 


40  pounds. 

40  D  in-pounds. 

100  pounds. 

100  pounds. 

130  pounds. 


-pounds 4. 


167  pounds. 
300  pounds. 
200  pounds. 


§  23.305  Trim  lab  effects.  ing  load  factor.  The  total  tail  load  for 

The  effects  of  trim  tabs  on  the  con-  both  down  and  up  load  conditions  is  the 
trol  surface  design  conditions  must  be  sum  of  the  balancing  tail  loads  at 
considered  only  where  the  surface  loads  speed  V  and  the  specified  value  of  the 
are  limited  by  maximum  pilot  effort.  In  normal  load  factor  (n),  plus  the  ma- 
these  cases,  the  tabs  are  considered  to  neuvering  load  increment  due  to  the 
be  deflected  in  the  direction  which  would  specified  value  of  the  angular  accelera- 
assist  the  pilot.  This  deflection  must  tton.  The  maneuvering  load  increment 
correspond  to  the  muTimum  degree  of  in  figure  2  of  Appendix  B  and  the  dis- 
“out  of  trim”  expected  at  the  speed  for  tributions  in  figure  7  (for  down  loads) 
the  condition  under  consideration.  and  in  figure  8  (for  up  loads)  of  Ap- 

[ Revision  note:  Based  on  I  3.213]  ^uhemerS^  ^  *  *“* 

HORIZONTAL  TAIL  SURFACES  [Revision  note:  Based  on  §3.216  and  the 

§23.315  Balancing  loads.  notes  following  §8.216  (a),  (b),  and  (d)  ] 

(a)  A  horizontal  tall  balancing  load  §  23.319  Gust  loads, 

is  the  load  that  is  necessary  to  maintain  .  .  _  .  .  .  ,  , 

equilibrium  in  any  specified  flight  con-  Each  horizontal  tail  surface  must 

dition  with  no  pitching  acceleration.  be,1d,esitagn!2  for  ****  ^ting  from- 

(b)  Horizontal  tail  surfaces  must  be  ^  Positive  and  negative  gusts  of  30 
designed  for  the  balancing  loads  occur-  feet  per  860011(1  nominal  intensity  at  V0, 
ring  at  any  point  on  the  limit  maneuver-  corresponding  to  the  flight  condition 
ing  envelope  miH  in  the  flap  conditions  '"specified  in  8  23.251(a)  with  flaps  re- 
specified  in  8  23.265.  The  distribution  in  tr acted;  and 

figure  6  of  Appendix  B  may  be  used  in-  (2)  Positive  and  negative,  gusts  of  15 
stead  of  this  requirement.  feet  per  second  nominal  intensity  at 

[Revision  note:  Based  on  §3.215  and  the  Spe**  corresponding  to  the  flight 
note]  condition  specified  in  8  23.265(a)  (2) 

o  «o  ,1-  „  .  ,  ,  with  flaps  extended  and  at  VD  corre- 

§  23.317  Maneuvering  loads.  sponding  with  the  flight  conditions  spec- 

Each  horizontal  tail  surface  must  be  ifled  in  8  23.251(a)(2)  with  flaps 
designed  for  maneuvering  loads  imposed  retracted. 

by  the  following  conditions:  (b)  The  average  loadings  in  figures  3 

(a)  At  maneuvering  speed  VA,  a  sud-  and  4  of  Appendix  B  and  the  distribution 
den  deflection  of  the  elevator  control  to  in  figure  8  of  Appendix  B  may  be  used 
the  maximum  upward  deflection,  as  lim-  instead  of  the  requirements  of  subpara- 
ited  by  the  control  stops,  or  pilot  effort,  graph  (a)  (1). 

whichever  is  critical.  The  average  (c)  When  determining  the  total  load 
loading  of  B23.ll  of  Appendix  B  and  the  on  the  horizontal  tail  for  the  conditions 
distribution  in  figure  7  of  Appendix  B  specified  in  paragraph  (a)  of  this  sec- 
may  be  used  instead  of  this  requirement,  tion,  the  initial  balancing  tail  loads  for 
.  (b)  The  same  as  case  (a),  except  for  steady  unaccelerated  flight  at  the  perti- 
downward  elevator  deflection.  The  aver-  nent  design  speeds  VF,  Vc,  VD  must  first 
age  loading  of  B23.ll  of  Appendix  B  and  be  determined.  The  incremental  tail 
the  distribution  of  figure  7  of  Appendix  load  resulting  from  the  gusts  must  be 
B  may  be  used  instead  of  this  require-  added  to  the  initial  balancing  tail  load 
m^nt.  to  obtain  the  total  tail  load. 


Condition 

Normal 
acceleration  (n) 

Angular  acceleration 
(radlan/sec.1) 

Down  load . 

1.0 . . 

■  y  ftm  (n*— 1.5) 

Up  load . . 

n- . 

—45  g  , 

'  y"  ttm  (llm— 1.5) 
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(d)  The  incremental  tail  load  due  to 
the  gust  may  be  computed  by  the  fol¬ 
lowing  formula : 

M=0.lKUVStat 

where— 

At=  the  limit  gust  load  Increment  on  the 
tall  In  pounds; 

K  =  gust  coefficient  K  derived  from 
|  23.253; 

17=  nominal  gust  intensity  in  feet  per 
second; 

V  =  airplane  speed  in  miles  per  hour; 

St—  tail  surface  area  in  square  feet; 

0*=  slope  of  lift  curve  of  tall  surface,  Ol 
per  degree,  corrected  for  aspect 
ratio; 

a*,  =  slope  of  lift  curve  of  wing,  CL  per 
degree;  and 

Rw=  aspect  ratio  of  the  wing. 

[Revision  note:  Based  on  S  3.217  (and  the 
note  following  I  3.217(a) )  ] 

§  23.321  Un symmetrical  loads. 

The  maximum  horizontal  tail  surface 
loading  (load  per  unit  area),  as  deter¬ 
mined  in  accordance  with  §§  23.315 
through  23.319,  must  be  applied  to  the 
horizontal  surfaces  on  one  side  of  the 
plane  of  symmetry  and  the  following  per¬ 
centage  of  that  loading  must  be  applied 
to  the  opposite  side : 

%  — 100 — 10  (n —  1)  where  n  is  the  specified 
positive  maneuvering  load  factor. 

This  value  may  not  be  greater  than  80 
percent. 

[Revision  note:  Based  on  S  8.218] 

VERTICAL  TAIL  SURFACES 

§  23.331  Maneuvering  loads. 

(a)  At  all  speeds  up  to  VA.  the  verti¬ 
cal  tail  surfaces  must  be  designed  to 
withstand  the  loads  from — 

(1)  A  sudden  displacement  of  the  rud¬ 
der  control  (with  the  airplane  in  unac¬ 
celerated  flight  with  zero  yaw)  to  the 
maximum  deflection  allowed  by  the  con¬ 
trol  stops  or  by  pilot  strength,  whichever 
is  critical; 

*  (2)  A  yaw  angle  of  15  degrees  with  the 
rudder  fully  deflected  (except  as  limited 
by  pilot  strength)  in  the  direction  tend¬ 
ing  to  increase  the  slip ;  and 

(3)  A  yaw  angle  of  15  degrees  with 
the  rudder  control  maintained  in  the 
neutral  position  (except  as  limited  by 
pilot  strength). 

(b)  The  average  loading  of  B23.ll 
and  figure  1  of  Appendix  B  and  the  dis¬ 
tribution  in  figures  7,  6,  and  8  of  Ap¬ 
pendix  B  may  be  used  instead  of  the 
requirements  of  subparagraphs  (a)(1), 

(a)  (2) ,  and  (a)  (3) ,  respectively. 

(c)  The  yaw  angles  specified  in  para¬ 
graph  (a)  (3)  of  this  section  may  be  re¬ 
duced  if  the  yaw  angle  chosen  for  a  par¬ 
ticular  speed  cannot  be  exceeded  in — 

(1)  Steady  slip  conditions; 

(2)  Uncoordinated  rolls  from  steep 
banks;  and 

(3)  Sudden  failure  of  the  critical  en¬ 
gine  with  delayed  corrective  action. 

[Revision  note:  Based  on  f  3.219  and  notes] 

§  23.333  Gust  loads. 

(a)  Vertical  tail  surfaces  must  be  de¬ 
signed  to  withstand,  in  unaccelerated 
flight  at  V0,  a  gust  of  30  feet  per  second 
nominal  intensity  normal  to  the  plane 
of  symmetry. 


(b)  The  gust  loading  for  that  part 
of  a  vertical  tail  surface  with  a  well  de¬ 
fined  leading  edge  must  be  computed  by 
the  following  formula: 

_  KUVm 

w~  575~ 
where — 

to = average  limit  unit  pressure  In  pounds 
per  square  foot; 

*=1-88~ (W/^!)»7 except  that  K 
not  be  lees  than  1.0. 

However,  a  value  of  K  obtained  by  rational 
determination  may  be  used; 

17=  nominal  gust  intensity  in  feet  per 
second; 

—  m  airplane  speed  in  miles  per  hour; 

V  =  slope  of  lift  curve  of  vertical  surface, 
CL  per  radian,  oorrected  for  aspect 
ratio; 

W = design  weight  in  pounds;  and 

Sv=  vertical  surface  area  in  square  feet. 

(c)  The  average  loading  in  figure  5 
and  the  distribution  in  figure  8  of  Ap¬ 
pendix  B  may  be  used  instead  of  the  re¬ 
quirements  of  this  section. 

[Revision  note:  Based  on  $  3.220] 

§  23.335  Outboard  fins. 

(a)  If  outboard  fins  are  on  the  hori¬ 
zontal  tail  surface,  the  tail  surfaces  must 
be  designed  for  the  maximum  horizontal 
surface  load  in  combination  with  the 
corresponding  loads  induced  on  the 
vertical  surfaces  by  endplate  effects. 
These  induced  effects  need  not  be  com¬ 
bined  with  other  vertical  surface  loads. 

(b)  If  outboard  fins  extend  above  and 
below  the  horizontal  surface,  the  critical 
vertical  surface  loading  (the  load  per 
unit  area  as  determined  in  accordance 
with  §§  23.331  and  23.333)  must  be 
applied  to — 

(1)  The  part  of  the  vertical  surfaces 
above  the  horizontal  surface  with  80  per- 
cent  of  that  loading  applied  to  the  part 
below  the  horizontal  surface;  and 

(2)  The  part  of  the  vertical  surfaces 
below  the  horizontal  surface  with  80  per¬ 
cent  of  that  loading  applied  to  the  part 
above  the  horizontal  surface. 

[Revision  note:  Based  on  §  3.221] 

AILERONS,  WING  FLAPS,  TABS,  ETC.,  AND 
SPECIAL  DEVICES 

§  23.345  Ailerons. 

(a)  The  ailerons  must  be  designed  for 
all  loads  that  they  are  subjected  to  while 
in  the  neutral  position  during  symmet¬ 
rical  flight  conditions. 

(b)  The  ailerons  must  be  designed  for 
all  loads  that  they  are  subjected  to  by 
the  following  deflections  (except  as  lim¬ 
ited  by  pilot  effort)  during  unsymmet- 
rical  flight  conditions: 

(1)  Sudden  maximum  displacement 
of  the  aileron  control  at  speed  VA.  Suit¬ 
able  allowance  may  be  made  for  control 
system  deflections. 

(2)  Sufficient  deflection  at  Vo  where 
V0  is  greater  than  VA,  to  produce  a  rate 
of  roll  not  less  than  that  obtained  in  sub- 
paragraph  (1). 

(3)  Sufficient  deflection  at  VD  to  pro¬ 
duce  a  rate  of  roll  not  less  than  one-third 
of  that  obtained  in  subparagraph  (1). 

(c)  The  average  loading  in  S  29.11  and 
figure  1  of  Appendix  B  and  the  distribu¬ 


tion  in  figure  9  of  Appendix  B  may  be 
used  instead  of  the  requirements  of  this 
section.  _ 

[Revison  note:  Based  on  §  3.222  (less  (c) 

and  (d) )  ] 

§  23.347  Wing  flaps. 

(a)  The  wing  flaps,  their  operating 
mechanisms,  and  supporting  structures 
must  be  designed  for  critical  loads  occur¬ 
ring  in  the  flaps-extended  flight  condi-  ' 
tions  with  the  flaps  in  any  position. 
However,  if  an  automatic  flap  load  limit¬ 
ing  device  is  used,  these  components  may 
be  designed  for  the  critical  combinations 
of  airspeed  and  flap  position  allowed  by 
that  device. 

(b)  The  effects  of  propeller  slip¬ 
stream,  corresponding  to  takeoff  power, 
must  be  taken  into  account  at  an  air¬ 
plane  speed  of  not  less  than  1.4  Vg, 
where  Va  is  the  computed  stalling  speed 
with  flaps  fully  retracted  at  the  design 
weight.  For  the  investigation  of  slip¬ 
stream  effects,  the  load  factor  may  be  as¬ 
sumed  to  be  1.0. 

[Revision  note:  Based  on  $  3.223] 

§  23.349  Tabs. 

Control  surface  tabs  must  be  designed 
for  the  most  severe  combination  of  air¬ 
speed  and  tab  deflection  likely  to  be  ob¬ 
tained  within  the  limit  V-n  diagram  for 
any  usable  loading  condition  of  the 
airplane. 

[Revision  note:  Based  on  §  3.224] 

§  23.351  Special  devices. 

The  loading  for  special  devices  em¬ 
ploying  aerodynamic  surfaces,  such  as 
slots  and  spoilers,  must  be  determined 
from  test  data. 

[Revision  nete:  Based  on  §  3.225] 

Control  System  Loads 

§  23.357  Primary  flight  controls  and 
systems. 

(a)  Each  flight  control  system  and  its 
supporting  structure  must  be  designed 
for  loads  corresponding  to  at  least  125 
percent  of  the  computed  Hinge  moments 
of  the  movable  control  surface  in  the 
conditions  prescribed  in  §§  23.301 
through  23.351.  In  addition,  the  follow¬ 
ing  applies: 

(1)  The  system  limit  loads  need  not 
exceed  the  greater  of  the  loads  which 
can  be  produced  by  the  pilot  and  auto¬ 
matic  devices  operating  the  controls. 
However,  autopilot  loads  need  not  be 
added  to  pilot  loads.  The  system  must 
be  designed  for  the  maximum  effort  of 
the  pilot  or  autopilot,  whichever  is 
greater.  In  addition,  if  the  pilot  and  the 
autopilot  act  in  opposition,  the  part  of 
the  system  between  them  may  be  de¬ 
signed  for  the  maximum  effort  of  the  one 
that  imposes  the  lesser  load. 

(2)  The  design  must,  in  any  case, 
provide  a  rugged  system  for  service  use, 
considering  jamming,  ground  gusts,  taxi¬ 
ing  downwind,  control  inertia,  and 
friction. 

(b)  A  125  percent  factor  on  computed 
hinge  moments  must  be  used  to  design 
elevator,  aileron,  and  rudder  systems. 
A  factor  as  low  as  1.0  may  be  used  ii 
hinge  moments  are  based  on  accurate 
flight  test  data.  However,  the  exact  re- 
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duction  depends  upon  the  accuracy  and 
reliability  of  the  data.  Acceptable  max¬ 
imum  and  minimum  pilot  loads  for  ele¬ 
vator,  aileron,  and  rudder  controls  are 
shown  in  $  23.303(b) .  These  pilot  loads 
gre  assumed  to  act  at  the  appropriate 
control  grips  or  pads  as  they  would  in 
flight,  and  to  react  at  the  attachments 
of  the  control  system  to  the  control  sur¬ 
face  horns. 

[BevtBion  note:  Combines  IS  8.231,  3.231-1 
(1st  and  4th  sentences) ,  and  3.231-2] 

§  23.359  Dual  controls.  - 

If  dual  controls  are  installed,  the  sys¬ 
tems  must  be  designed  for  the  pilots 
operating  in  opposition,  using  individual 
pilot  loads  equal  to  .75  percent  of  those 
obtained  in  accordance  with  S  23.357. 
Each  pilot  load  may  not,  however,  be 
less  than  the  minimum  load  specified  in 
{23.303(b). 

[Revision  note:  Based  on  S  3.282] 

1 23.361  Ground  gust  conditions. 

(a)  If  pilot  effort  loads  less  than  those 
specified  in  the  minimum  loads  column 
of  { 23.303(b)  are  used  for  design,  the 
effects  of  surface  loads  due  to  ground 
gusts  and  taxiing  downwind  must  be  in¬ 
vestigated  for  the  entire  control  system 
according  to  the  following  formula: 

H  =  KcSq 
where— 

ff= limit  hinge  moment  (foot-pounds); 

c=mean  chord  of  the  control  surface  aft 
of  the  hinge  line  (feet) ; 

3= area  of  control  surface  aft  of  the  hinge 
line  (square  feet) ; 

q= dynamic  pressure  (pounds  per  square 
foot)  based  on  a  design  speed  not 
less  than  10VW/S+10  miles  per 
hour,  except  that  the  design  speed 
need  not  exceed  60  miles  per  hour; 
and 

K= factor  as  specified  below.  (In  connec¬ 
tion  with  ailerons  and  elevators,  a 
positive  value  of  K  indicates  a  mo¬ 
ment  tending  to  depress  the  surface 
while  a  negative  value  of  K  indi¬ 
cates  a  moment  tending  to  raise  the 
surface.) 


Surface  .  K 

(1)  Aileron _ -f  0. 75 

Control  column  locked  or  lashed  in 
mid-position. 

(2)  Aileron _ ±0.50 

Ailerons  at  full  throw;  -f  moment 

on  one  aileron,— moment  on  the 
other. 

(3)  (4)  Elevator _  ±0.75 

Elevator  (3)  full  up  (— ),  and  (4) 

full  down  (+). 

(5)  (6)  Rudder _ _ _ ±0.75 


Rudder  (5)  in  neutral,  and  (6)  at 
full  throw. 

(b)  If  an  investigation  of  the  control 
system  for  ground  gust  loads  is  not  re¬ 
wired  by  paragraph  (a)  of  this  section 
but  the  applicant  elects  to  design  a  part 
of  the  control  system  for  these  loads, 
die  ground  gust  loads  need  only  be  car¬ 
ried  from  control  surface  horns  through 
the  nearest  stops  or  gust  locks  and  their 
supporting  structures. 

(Revision  note:  Combines  IS  3.233  and 
3233-1] 

§  23.363  Secondary  controls  and  sys¬ 
tems. 

Secondary  controls,  such  as  wheel 
orakes,  spoilers,  and  tab  controls,  must 
No.  73— pt.  n - 3 
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be  designed  for  the  loads  resulting  from 
the  maximum  effort  that  a  pilot  is  likely 
to  apply  to  those  controls. 

[Revision  note:  Based  on  I  8234] 

Ground  Loads 
§  23.369  Ground  loads. 

The  loads  specified  in  the  following 
conditions  are  considered  to  be  external 
loads  and  inertia  forces  that  act  upon 
an  airplane  structure.  In  each  of  the 
specified  ground  load  conditions,  the 
external  reactions  must  be  rationally 
or  conservatively  placed  in  equilibrium 
with  the  linear  and  angular  inertia 
forces.  * 

[Revision  note:  Based  on  {  3241] 

§  23.371  Design  landing  weight. 

(a)  Except  as  provided  in  paragraphs 
(b)  and  (c)  of  this  section,  the  design 
landing  weight  may  not  be  less  than  the 
maximum  weight  for  which  the  airplane 
is  to  be  certificated. 

(b)  The  design  landing  weight  may  be 
as  low  as  95  percent  of  the  maximum  cer¬ 
tificated  weight  if — 

(1)  The  structural  limit  load  values 
at  the  maximum  certificated  weight  are 
not  exceeded  when  the  airplane  is  op¬ 
erated  at  all  speeds  up  to  takeoff  speed 
over  terrain  as  rough  as  that  expected 
in  service; 

(2)  The  minimum  fuel  capacity  is  not 
less  than  the  sum  of  the  capacities  pre¬ 
scribed  in  S  23.841  plus  the  capacity  equal 
to  a  fuel  weight  equal  to  the  difference 
between  the  maximum  certificated 
weight  and  the  design  landing  weight; 
and 

(3)  The  operating  limitations  limit  the 
takeoff  weight  to  assure  that  landing 
weights  in  normal  operation  do  not  ex¬ 
ceed  the  design  landing  weight. 

(c)  The  design  landing  weight  of  a 
multiengine  airplane  may  be  less  than 
95  percent  of  the  maximum  certificated 
weight  if — 

(1)  The  airplane  meets  the  one-en¬ 
gine-inoperative  climb  requirements  of 
5  23.73(c)  or  §23.75  (b)  and  (c) ;  and 

(2)  Instead  of  the  corresponding  re¬ 
quirements  of  this  part,  compliance  is 
shown  with  the  following  requirements  of 
Part  25  [New]  (present  Part  4b) : 

(i)  The  ground  load  requirements  of 

§ - (present  §  4b.230) . 

(ii)  The  landing  gear  requirements  of 

55 - through - (present  55  4b.- 

331  through  4b.336) . 

(iii)  The  fuel  jettisoning  system  re¬ 
quirements  of  5 - - (present  §  4b.437) . 

(d)  The  design  landing  weight  may  be 
used  only  for  structural  design  purposes. 

[Revision  note:  Combines  §§  3242  and  3.85-4 
(last  sentence)  ] 

§  23.373  Load  factor  for  landing  condi¬ 
tions. 

The  applicant  must  choose  the  limit 
vertical  inertia  load  factor  at  the  center 
of  gravity  of  the  airplane  for  the  follow¬ 
ing  landing  conditions.  However,  it 
may  not  be  less  than  the  value  that 
would  be  obtained  when  landing  the  air¬ 
plane  with  a  descent  velocity  (V) ,  in  feet 
per  second,  equal  to  4.4  (W/S)1/4,  except 
that  the  descent  velocity  need  not  be 
more  than  10  feet  per  second  and  may 


not  be  less  than  seven  feet  per  second. 
Wing  lift  not  exceeding  two-thirds  of 
the  weight  of  the  airplane  may  be  as¬ 
sumed  to  exist  throughout  the  landing 
impact  and  to  act  through  the  center  of 
gravity.  Under  these  assumptions,  the 
ground  reaction  load  factor  may  be  taken 
to  be  equal  to  the  inertia  load  factor 
minus  the  ratio  of  the  above  assumed 
wing  lift  to  the  airplane  weight.  The 
energy  absorption  tests  (to  determine  the 
limit  load  factor  corresponding  to  the 
required  limit  descent  velocities)  must  be 
made  in  accordance  with  5  23.613.  How¬ 
ever,  no  inertia  load  factor  used  for  de¬ 
sign  purposes  may  be  less  than  2.67,  nor 
may  the  limit  ground  reaction  load  fac¬ 
tor  be  less  than  2.0,  unless  it  is  shown 
that  the  lower  values  of  limit  load  factor 
will  not  be  exceeded  in  taxiing  the  air¬ 
plane  at  aU  speeds  up  to  takeoff  speed 
over  terrain  as  rough  as  that  expected  in 
service. 

[Revision  note:  Based  on  f  3243] 

LANDING  CASES  Am)  ATTITUDES 
§  23.383  General. 

(a)  For  conventional  arrangements  of 
main  and  nose,  or  main  and  tail  wheels, 
it  is  assumed  that  the  airplane  contacts 
the  ground  at  the  specified  limit  vertical 
velocity  in  the  attitudes  described  in 
§§  23.385  through  23.389. 

(b)  The  conditions  in  Appendix  C 
conform  to  55  23.385  through  23.389. 
[Revision  note:  Based  on  I  3244] 

§  23.385  Level  landing. 

(a)  The  airplane  is  assumed  to  be  in 
the  following  attitudes: 

(1)  For  tail  wheel  type  airplanes,  a 
normal  level  flight  attitude. 

(2)  For  nose  wheel  type  airplanes,  at¬ 
titudes  in  which — 

(i)  The  nose  and  main  wheels  contact 
the  ground  simultaneously;  and 

(ii)  The  main  wheels  contact  the 
ground  and  the  nose  wheel  is  just  clear 
of  the  ground.  (The  same  angular  atti¬ 
tude  as  was  used  in  subdivision  (i)  of  this 
subparagraph  may  -  be  used  in  this 
analysis.) 

(b)  When  investigating  landing  condi¬ 
tions,  the  drag  components  stimulating 
the  forces  required  to  accelerate  the  tires 
and  wheels  up  to  the  landing  speed  must 
be  properly  combined  with  the  corre¬ 
sponding  instantaneous  vertical  ground 
reactions,  assuming  wing  lift  and  a  tire- 
sliding  coefficient  of  friction  of  0.8.  How¬ 
ever,  the  drag  loads  may  not  be  less  than 
25  percent  of  the  maximum  vertical 
ground  reactions  (neglecting  wing  lift)'. 

(c)  In  determining  the  wheel  spin-up 
loads  for  landing  conditions,  the  method 
set  forth  in  Appendix  D  may  be  used  if  a 
more  rational  method  than  the  use  of  the 
arbitrary  drag  components  referred  to  in 
§  23.383(b)  is  desired.  However,  the  25 
percent  value  for  the  minimum  drag 
component  must  be  used. 

[Revision  note:  Combines  IS  3245  and  3245- 
1(b)  (before  equation)  ] 

§  23.387  Tail  down  landing. 

(a)  The  airplane  is  assumed  to  be  in 
the  following  attitudes: 

(1)  For  tail  wheel  type  airplanes,  an 
attitude  in  which  the  main  and  tail 
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cal  load  is  attained.  load  passing  through  the  axle.  If  a  lode 

[Revision  note:  Based  on  i  3.240]  steering  device  or  shimmy  damper  is 

used,  the  tail  wheel  must  also  be  assumed 
§  23.389  Ome  wheel  lending.  to  be  in  the  trailing  position  with  the 

One  side  of  the  main  gear  is  assumed  sid.e  .loafLacting.  »t  the  ground  contact 
to  contact  the  ground  while  the  airplane  £°int<  Tte  shock  absorber  and  ■ tire  must 
is  in  a  level  attitude.  The  ground  re-  ^  ®ffumed  to  be  deflected  to  their  static 
actions  must  be  the  same  as  those  ob-  Positions. 

talned  in  accordance  with  S  23.385  on  [Revision  note:  Combines  Si  3.250, 3.251,  and 
that  side  in  the  level  attitude.  3 .252  ]  _ 

[Revision  note :  Based  on  i  3.247]  NOSE  WHEELS 

GROUND  ROLL  CONDmONS  §  23  421  *<* 

§  23.399  Braked  roll.  In  determining  the  ground  loads  on 

In  the  braked  roll  condition,  the  fol-  nose  wheels  and  affected  supporting 
lowing  applies:  structures,  and  assuming  that  the  shock 

(a)  The  n™it  vertical  load  factor  must  absorbers  and  tires  are  deflected  to  their 

be  1.33.  static  positions,  the  following  conditions 

(b)  The  attitudes  ar>ri  ground  con-  must  be  met : 

tacts  must  be  those  described  in  §  23.385  <»>  For  aft  loads,  the  limit  force  com- 

for  level  landings,  with  the  shock  ab-  ponents  at  the  axle  must  be— 
sorbers  and  tires  deflected  to  their  static  il)  A  vertical  component  of  2.25  times 
positions.  the  static  load  on  the  wheel;  and 

(c)  A  drag  reaction  equal  to  the  ver-  (2)  A  drag  component  of  0.8  times  the 
tical  reaction  at  the  wheel  multiplied  by  vertical  load. 

a  coefficient  of  friction  of  0.8  must  be  <b)  For  forward  loads,  the  limit  force 
applied  at  the  ground  contact  point  of  components  at  the  axle  must  be— 
each  wheel  having  brakes,  except  that  <1>  A  vertical  component  of  2.25  times 
the  drag  reaction  need  not  exceed  the  the  static  load  on  the  wheel;  and 
minimum  value  based  on  Hunting  brake  (2)  A  forward  component  of  0.4  times 
torque.  -  the  vertical  load. 

.  .  .  _  .  _  ....  (c)  For  side  loads,  the  limit  force  com- 

IRevtaion  not.:  BMed  on  s  3.248)  po^ts  at  ground  Contact  mm*  be- 

§  23.401  Side  load.  (1)  A  vertical  component  of  2.25  times 

-j  |  _  j  AAn/iuiAn  fuA  f a11/vw»  the  st&tlc  lo 8.(1  OH  tile  wheel »  8nd 

.  Inth?.^e  l0,d  condlUon'  ““  {oUow-  (2)  A  sUe  component  of  0.7  times 

(a)  The  airplane  must  be  In  a  level  vertical  load- 

attitude  with  only  the  main  wheels  con-  [Revision  note:  Combines  §§  3.253  through 

taettng  the  ground  and  with  the  shock  *-258l  _ 

absorbers  and  tires  deflected  to  their  skiplanes  . 

Static  positions.  §  23.431  Supplementary  conditions  for 

(b)  The  limit  vertical  load  factor  must 

££  ,*>  rs?,'**  r  r- 

wheels  planes,  and  assuming  that  the  airplane 

(c)  The  limit  side  Inertia  factor  must  1 .r!stln*  °?  ^,th  ont  “■£ 

be  0.83,  with  the  side  ground  reaction  frozen  a‘  «*»  th*  <?th*r  “®!n  i?1 
”  ...  .  .  rt™  6  ,  iwh-wvu  the  tgfl  ski  free  to  slide,  a  limit  side 
divided  between  the  main  wheels  so  »  .  “ 

that— force  equal  to  P/3  must  be  applied  at  the 

a  _a,  ..  .  most  convenient  point  near  the  tail  as- 

(1)  0.5  (W)  Is  acting  inboard  on  one  gembly  with- 

*  »_  _a,  -  Ca)  P  being  the  static  ground  reaction 

(2)  0.33  CW)  is  acting  outboard  on  the  0n  the  tail  ski;  and 

other  side.  (b)  A  factor  of  safety  equal  to  1.0. 

[Revision  note :  Baaed  on  |  3.2491  [Revision  note :  Based  on  §  3.257] 

TAIL  WHEELS  WATER  LOADS 

§  23.411  Supplementary  conditions  for  §23.441  Water  load  conditions. 

(a)  The  structure  of  boat  and  float 
In  determining  the  ground  loads  on  type  seaplanes  must  be  designed  for 
the  tail  wheel  and  affected  supporting  water  loads  developed  during  takeoff 
structures,  the  following  conditions  must  and  t«n««ng  with  the  in  any 

be  met:  attitude  likely  to  occur  in  normal  opera- 

(a)  For  the  obstruction  load,  the  limit  tion  at  appropriate  forward  and  sinking 
ground  reaction  obtained  in  the  tail  velocities  under  the  most  severe  sea  can- 
down  landing  condition  must  be  assumed  dltlons  likely  to  be  encountered.  Unless 
to  act  up  and  aft  through  the  axle  at  the  applicant  makes  a  rational  analysis 
45  degrees.  The  shock  absorber  and  tire  of  the  water  loads,  §} - through 


FEDERAL  REGISTER 


Tuesday ,  April  14,  1964 


merits  for  proper  alignment  and  func-  [Revision  note:  Based  on  5  3.301-1  (less  (b)  awacnmen»,  ana  caDin  pressure  vaives. 
tion,  and  lubrication.  ( 1st  sentence) )  ]  ,  <c>  For  strurtural  castings  other  than 

0  __  ...  _  .  ....  ,  those  specified  in  paragraph  (b)  of  this 

[Revision  note:  Based  on  |  3.296]  §23.495  Interchangeability  of  seam-  section,  the  casting  factors  and  inspec- 

Stkuctttral  Parts  welded  and  seamless  steel  tubing.  tions  must  conform  to  the  following 

.  Seam-welded  and  seamless  steel  tub-  table.  However,  the  percentage  of  cast- 
§  23.491  Material  strength  properties  may  ^  interchanged  as  follows:  ings  inspected  by  nonvisual  methods  may 

and  design  values.  (a)  SAE  4130  welded  tubing  conform-  be  reduced  when  an  approved  quality 

fa)  Material  strength  properties  must  ing  to  Specification  MIL-T-6731  $nd  control  procedure  is  established.  A 
be  based  on  the  number  of  tests  of  ma-  SAE  4130  seamless  tubing  conforming  to  casting  factor  of  1.0  may  be  used  for 
terial  conforming  to  specifications  neces-  Specification  MIL-T-6736.  castings  procured  in  accordance  with  a 

sary  to  establish  design  values  on  a  sta-  (b)  SAE  1025  welded  tubing  and  SAE  specification  which  guarantees  the 
tistical  basis.  The  design  values  must  1025  seamless  tubing  conforming  to  Spec- 
be  chosen  so  that  the  probability  of  any  ification  MIL-T-5066. 
structure  being  understrength  because  of  (c)  SAE  8630  welded  tubing  conform- 
material  variations  is  extremely  remote,  ing  to  Specification  MHi-T-6734  and 
(b)  Values  contained  in  MIL-HDBK-  SAE  8630  seamless  tubing  conforming 
5,  “Metallic  Materials  and  Elements  for  to  Specification  MIL-T-6732. 

Right  Vehicle  Structure”,  ipi^HDBK-  [RevlBlon  note.  sued  on  1 3.301-31 
17,  “Plastics  for  Flight  Vehicles,  Part  I — 

Reinforced  Plastics”,  ANC-17,  “Plastics  §  23.497  Special  factors, 
for  Aircraft,  Part  n — Transparent 
Glazing  Materials”,  ANC-18  “Design  of 
Wood  Aircraft  Structures”,  MIL-HDBK- 
23,  “Composite  Construction  for  Flight 
Vehicles,  Part  I — Fabrication  Inspection 
Durability  and  Repair”,  and  ANC-23, 


Inspections 

100  percent  vlsuaL 

100  percent  visual,  mag- 
magnetic  particle  or 
penetrant  or  equiva¬ 
lent  nondestructive 
Inspection  methods. 

100  percent  visual,  and 
netic  particle  or  pene¬ 
trant,  and  radiograph¬ 
ic  or  approved  equiva¬ 
lent  nondestructive 
inspection  methods. 


Casting  factor 


2.0  or  greater _ 

Lees  than  2.0  and 
greater  than  1.5. 


(d)  No  casting  factor  need  exceed  1.25 
with  regard  to  bearing  stresses  regard¬ 
less  of  the  method  of  inspection  em¬ 
ployed.  No  casting  factor  need  be  used 
with  respect  to  the  bearing  surface  of  a 
part  if  the  bearing  factor  used  is  greater 
than  the  casting  factor. 

(e)  Unless  they  support  airplane 
structural  loads,  this  section  does  not 
apply  to  casting  that  are  pressure  tested 
as  parts  of  a  hydraulic  or  fluid  system. 
[Revision  note:  Based  on  f  3.304] 

§  23.503  Bearing  factor. 

(a)  The  factor  of  safety  in  bearings 
at  bolted  or  pinned  joints  must  be  in¬ 
creased  to  provide  for — 

(1)  Relative  motion  in  operation;  and 

(2)  Joints  with  clearance  (free  fit) 
subject  to  pounding  or  vibration. 


I 


<b)  No  bearing  factor  need  be  applied 
if  other  special  factors  apply. 

[ Revision  note:  Baaed  on  I  3  JOS) 
g  23.505  Fitting  factor. 

A  multiplying  factor  of  safety  of  at 
least  1.15  must  be  used  in  the  analysis 
of  all  fittings,  the  strength  of  which  Is 
not  proven  by  limit  and  ultimate  load 
tests  in  which  actual  stress  conditions 
are  simulated  In  the  fitting  and  the  sur¬ 
rounding  structures.  This  factor  ap¬ 
plies  to  all  parts  of  the  fitting,  the  means 
of  attachment,  and  the  bearing  areas 
of  the  joined  members.  For  integral 
fittings,  the  part  must  be  treated  as  a 
fitting  up  to  the  point  where  the  section 
properties  become  typifcal  of  the  member. 
No  fitting  factor  need  be  applied  if  a 
type  of  joint  design,  based  on  compre¬ 
hensive  test  data,  is  used.  Examples  of 
these  joints  are  continuous  joints  in 
metal  plating,  welded  joints,  and  scarf 
joints  in  wood,  all  made  in  accordance 
with  approved  practices. 

[Revision  note:  Baaed  on  I  3.306] 

8  23.507  Fatigue  strength. 

The  structure  must  be  designated,  as 
far  as  practicable,  to  avoid  points  of 
stress  concentration  where  variable 
stresses  above  the  fatigue  limit  are  likely 
to  occur  in  normal  service. 

[Revision  note:  Based  on  f  3.307] 

Flutter  and  Vibration 

§  23.525  Flatter  and  vibration  preven¬ 
tion  measures. 

(a)  The  wings,  tail,  and  control  sur¬ 
faces,  must  be  free  from  flutter,  airfoil 
divergence,  and  control  reversal  from 
lack  of  rigidity,  for  all  conditions  of  op¬ 
eration  within  the  limit  V-n  envelope. 
In  addition — 

(1)  Adequate  wing  tortional  rigidity 
must  be  demonstrated  by  tests  or  other 
approved  methods; 

(2)  The  mass  balance  of  surfaces  must 
be  designed  to  prevent  flutter;  and 

(3)  The  natural  frequencies  of  all 
main  structural  components  must  be  de¬ 
termined  by  vibration  tests  or  other  ap¬ 
proved  methods. 

(b)  Flight  flutter  tests  are  acceptable 
as  proof  of  freedom  from  flutter  if  it  is 
shown  by  these  tests  that  proper  and 
adequate  attempts  to  induce  flutter  have 
been  made  within  the  speed  range  up  to 

i  VD,  and  that  the  vibratory  response  of 
the  structure  during  the  test  indicates 
freedom  from  flutter. 

[Revision  note:  Combines  ||  3.311  and  3.311- 
3(a)) 

Wings 

§  23.535  Proof  of  strength. 

The  strength  of  stressed-sldn  wings 
must  be  proven  by  load  tests  or  by  com¬ 
bined  structural  analysis  and  load  tests. 

[Revision  note:  Based  on  i  3.317] 

§  23.537  Rib  tests. 

Rib  tests  must  simulate  the  effects 
of — 

(a)  The  tortional  rigidity  of  spars; 

(b)  Fixity  conditions; 

(c)  Lateral  supports; 

(d)  Attachment  to  spars; 

(e)  Ailerons;  and 


PROPOSED  RULE  MAKING 

(f)  High  lift  devices.  i 

[Revision  note:  Based  on  1 3318] 

Control  Surfaces  (Fixed  anb  Movable)  • 
§  23.547  Proof  of  strength. 

Limit  load  tests  of  control  surfaces  are 
required.  These  tests  must  include  the 
horn  or  fitting  to  which  the  control  sys¬ 
tem  is  attached.  Instructural  analyses, 
rigging  loads  due  to  wire  bracing  must 
be  accounted  for  In  a  rational  or  conserv¬ 
ative  manner. 

[Revision  note:  Based  on  }  3.327] 

§  23.549  Installation. 

Movable  tail  surfaces  must  be  installed 
so  that  there  is  no  interference  between 
the  surfaces  or  their  bracing  when  each 
surface  is  held  in  its  extreme  position  and 
all  others  are  operated  through  their  full 
angular  movement.  If  an  adjustable 
stabilizer  is  used,  it  must  have  stops  that, 
in  the  event  of  failure  of  the  adjusting 
mechanism,  will  limit  its  travel  to  a  range 
permitting  safe  flight  and  landing. 
[Revision  note:  Based  on  f  3.328] 

§  23.551  Hinges. 

Each  control  surface  hinge,  except 
those  incorporating  ball  and  roller  bear¬ 
ings,  must  have  a  factor  of  safety  of  not 
lessx  than  6.67  with  respect  to  the  ulti¬ 
mate  bearing  strength  of  the  softest  ma¬ 
terial  used  as  a  bearing.  For  hinges  in¬ 
corporating  ball  or  roller  bearings,  the 
approved  rating  of  the  bearing  may  not 
be  exceeded.  Hinges  must  have  sufficient 
strength  and  rigidity  for  loads  parallel  to 
the  hinge  line. 

[Revision  note:  Based  on  1 3.320] 

§  23.553  Mass  balance  weights. 

The  supporting  structure  and  the 
attachment  of  concentrated  mass  bal¬ 
ance  weights  used  on  control  surfaces 
must  be  designed  for  the  following  limit 
acceleration:  24 g  normal  to  the  plane 
of  the  control  surface;  1 2g  fore  and  aft; 
and  12 g  parallel  to  the  hinge  line. 

[Revision  note:  Based  on  1 3.330] 

Control  Systems 
§  23.563  General. 

Each  control  must  operate  easily, 
smoothly,  and  positive  enough  to  allow 
proper  performance  of  its  functions. 
Controls  must  be  arranged  and  identi¬ 
fied  to  provide  for  convenience  in  opera¬ 
tion  and  to  'prevent  the  possibility  of 
confusion  and  subsequent  inadvertent 
operation.  • 

[Revision  note :  Based  on  §  3.335] 

§  23.565  Primary  flight  controls. 

(a)  Primary  flight  controls  are  those 
used  by  the  pilot  for  the  immediate  con¬ 
trol  of  pitch,  roll,  and  yaw. 

(b)  The  design  of  two-control  air¬ 
planes  must  minimize  the  likelihood  of 
complete  loss  of  lateral  or  directional 

'  control  in  the  event  of  failure  of  any , 
connecting  or  transmitting  element  in 
the  control  system. 

[Revision  note:  Based  on  $  3.336] 

§  23.567  Trimming  controls. 

(a)  Proper  precautions  must  be  taken 
to  prevent  inadvertent.  Improper,  or 


abrupt  trim  tab  operation.  There  must 
be  means  adjacent  to  the  trim  control 
to  Indicate  to  the  pilot  the  direction  of 
trim  control  movement  relative  to  air¬ 
plane  motion.  In  addition,  there  must 
be  means  to  Indicate  to  the  pilot  the  posi¬ 
tion  of  the  trim  device  with  respect  to 
the  range  of  adjustment.  This  latter 
means  must  be  visible  to  the  pilot  and 
must  be  located  and  designed  so  as  to 
prevent  confusion. 

(b>  Trimming  devices  must  be  de¬ 
signed  so  that,  when  any  one  connecting 
or  transmitting  element  in  the  primary 
flight  control  system  falls,  normal  trim¬ 
ming  operation  may  be  continued  with— 

(1)  For  single-engine  airplanes,  the 
longitudinal  trimming  devices;  or 

(2)  For  multiengine  airplanes,  the 
longitudinal  and  directional  trimming 
devices. 

(c)  Tab  controls  must  be  irreversible 
unless  the  tab  Is  properly  balanced  and 
has  no  unsafe  flutter  characteristics. 
Irreversible  tab  systems  must  have  ade¬ 
quate  rigidity  and  reliability  in  the  por¬ 
tion  of  the  system  from  the  tab  to  the 
attachment  of  the  irreversible  unit  to  the 
airplane  structure. 

[Revision  note:  Based  on  |  3.337] 

§  23.569  Wing  flap  controls. 

Each  control  must  be  designed  so  that, 
when  the  flap  has  been  placed  in  any 
position  upon  which  compliance  with  the 
performance  requirements  of  this  part  is 
based,  the  flap  will  not  move  from  that 
position  unless  the  control  is  adjusted  or 
it  is  moved  by  the  automatic  operation 
of  a  flap  load  limiting  device.  There 
must  be  means  to  indicate  the  flap  posi¬ 
tion  to  the  pilot.  If  any  flap  position 
other  than  retracted  or  fully  extended  is 
used  to  show  compliance  with  the  per¬ 
formance  requirements  of  this  part, 
there  must  be  means  to  indicate  these 
positions.  The  rate  of  movement  of  the 
flaps  in  response  to  the  operation  of  the 
pilot’s  control  or  automatic  device  may 
not  result  in  unsatisfactory  flight  or  per¬ 
formance  characteristics  under  steady 
or  changing  conditions  of  airspeed,  en¬ 
gine  power,  and  attitude. 

[Revision  note:  Based  on  {  3.338] 

§  23.571  Wing  flap  position  indicators. 

(a)  For  flap  installations  with  only 
the  retracted  and  fully  extended  posi¬ 
tions,  an  indicator  is  required  unless— 

(1)  A  direct  operating  mechanism 
provides  a  sense  of  “feel”  and  position 
(such  as  when  a  mechanical  linkage  is 
employed) ;  or 

(2)  The  flap  position  is  readily  deter¬ 
mined  without  seriously  detracting  fjom 
other  piloting  duties  under  all  conditions 
of  flight,  either  day  or  night. 

(b)  For  flap  installations  with  inter¬ 
mediate  flap  positions,  an  indicator  is 
required  unless  the  Installation  complies 
with  paragraph  (a)  (1)  of  this  section. 

•  [Revision  note:  Based  on  I  3.338-1] 

§  23.573  -  Flap  interconnection. 

(a)  The  motion  erf  flaps  on  opposite 
sides  of  the  plane  of  symmetry  must  be 
synchronized  by  a  mechanical  intercon¬ 
nection,  unless  it  is  shown  that  the  air¬ 
plane  safe  flight  characteristics 


loads  resulting  irom  mgnt  witn  tne  en-  [Revision  note:  Based  on  §  3.344]  main,  new 

gine  or  engines  on  one  side  of  the  plane  airplane 

of  symmetry  inoperative  and  the  remain-  §  23.593  Cable  systems.  tests  spec 

ing  engine  or  engines  at  takeoff  power.  (a)  Each  cable,  cable  fitting,  turn-  sorbing  al 
For  single-engine  airplanes,  it  may  be  buckle,  splice,  and  pulley  used  in  the  air-  taxiing  n 
assumed  that  100  percent  of  the  critical  plane  must  conform  to  approved  specifl-  tional  tes 
air  load  acts  on  one  side  and  70  percent  cations.  No  cable  smaller  than  Vs -inch  fRevlsion] 
on  the  other.  diameter  may  be  used  in  primary  control  1 

[Revision  note:  Based  on  i  3.339]  systems.  Cable  systems  must  be  designed  §  23.609 

so  that  there  will  be  no  hazardous  change  (a) 

§  23.575  Stops.  in  cable  tension  throughout  the  range  of  S0rpti0n  t 

Each  control  system  must  have  stops  travel  under  operating  conditions  and  selected  j 
that  positively  limit  the  range  of  motion  temperature  variations.  Provision  for  §  23.373  v 
of  the  control  surfaces.  Stops  must  be  visual  inspection  must  be  made  at  all  the 

located  in  the  system  so  that  wear,  slack-  f  airleads,  pulleys,  terminals,  and  turn-  in  that  S( 
ness,  or  take-up  adjustments  will  not  buckles.  (b)  In 

appreciably  affect  the  range  of  surface  (b)  Each  pulley  type  and  size  must  whe 

travel.  The  stops  must  be  able  to  with-  correspond  to  the  cable  with  which  it  is  12 
stand  the  loads  corresponding  to  the  used,  as  specified  in  the  pulley  specifica-  is  a  reser 
design  conditions  for  the  control  system,  tion.  Each  pulley  must  have  satisfac-  In  thi  u 

[Revision  not.:  Based  on  5  3.840] 

§  23.577  Control  system  locks.  placed  or  fouled,  even  when  slack.  The  ,  +Q  j 

Any  control  system  locking  device  must  that  tt^rahi^riSs  ^  assum 

be  installed  to  provide  unmistakable  th^ou^h  the  cable  so  that  the  cable  does 

warning  to  the  pilot  when  it  is  engaged.  noJ' against  the Pulley ^  arige 

There  must  be  means  to  prevent  locks  ..  (c)  Pairleads  must  **  installed  so  that  §  23.611 

they  do  not  cause  a  change  in  cable 

from  becoming  engaged  in  flight.  diction  of  more  than  three  degrees.  (a)  If 

[Revision  note:  Based  on  5  3.341  ]  Clevis  pins  subject  to  load  or  motion  and  shown  by 

§  23.579  Proof  of  strength.  retained  only  by  cotter  pins  may  not  be  1 

used  in  the  control  system.  units  con 

Compliance  with  limit  load  require-  (d)  Tumbuckles  must  be  attached  to  absorber, 
ments  must  be  proven  by  tests.  The  di-  parts  with  angular  motion  in  a  manner  free  drop 
rection  of  test  loads  must  produce  the  that  will  positively  prevent  binding  termined 
most  severe  loading  of  the  control  sys-  throughout  the  range  of  travel, 
temjtructure.  The  testing  must  Include  -<e)  Tab  ^^0,  caMes  are  not  part 
jU  MtmBS,puneys.  and  brackets  used  of  the  primary  control  system.  There-  » 

to  attach  the  control  system  to  tteprt-  f  the  cable  diameter  requirement  of  ^ “ 

paragraph  (a)  of  this  section  does  not  *r?!4er41 
load  tests  must  be  made  to  show  compU-  appiy  to  tab  control  cables  with  high  llft  ,  . 

ance  with  the  multiplying  factor  of  safety  strength  margins.  However,  where  the  SS/L." 
reqidrements  specified  for  control  system  airplane  would  not  be  safely  controllable 
Joints  subjected  to  angular  motion.  fl^t  and  landing  with  tabs  In  the  ZVl.L 

[Revision  note:  Based  on  $  3.342]  most  adverse  positions  required  for  the 

8  2*<an  fi.m.  i,.*  .  various  critical  trim,  weight,  and  w -w 

§  23.581  Operation  test.  center  Qf  conditi^ns>  teb  sys-  Wc~W 

Operation  tests  must  be  made  by  op-  terns  must  be  designed  in  a  manner  that  where— 
erating  the  controls  from  the  pilot  com-  will  provide  reliability  equivalent  to  that  we=  th 
partment  with  the  entire  system  loaded  required  for  primary  systems.  < 

i'irrner.f0rre5ondll,S,  40  !im14  1  Revision  note:  Combines  1!  3.845‘  and  *= J" 

air  loads  on  the  surface.  For  secondary  3.345-1]  d=dei 

control  systems,  Including  adjustable  .  1 

stabilizers,  the  system  loading  in  the  op-  §  23.595  Joints, 
eration  tests  need  not  exceed  that  cor-  Each  control  system  joint  that  is  sub- 
responding  to  the  maximum  pilot  effort  ject  to  angular  motion  in  push-pull  sys- 
established  in  accordance  with  $  23.363.  terns,  except  a  hRii  and  roller  bearing  < 

In  this  test  there  may  be  no  jamming,  system,  must  incorporate  a  factor  of 
excessive  friction,  or  excessive  deflection,  safety  of  at  least  3.33  with  respect  to  the  w  = 
[Revision  note:  Based  on  s  3.343]  ultimate  bearing  strength  of  the  softest 

_ _ .  material  used  as  a  bearing.  This  factor 

control  system  details  may  be  reduced  to  2.0  for  those  joints  in 

§  23.591  General.  cable  control  systems.  For  ball  or  roller 

Each  control  system  and  operating  de-  *«“***““' 0f  me  W=W 
vice  must  be  designed  and  installed  fn  a  bearing  may  not  be  exceeded. 


§  23.629  Operation  test.  engine,  and  of  enrtugh  capacity  to  pro- 

The  proper  functioning  of  the  landing  vide  adequate  speed  control  during  taxi- 
gear  retraction  mechanism  must  be  1x16  without  excessive  pilot  loads, 
shown  by  operational  tests.  [Revision  note:  Baaed  on  5  3.363] 

[Revision  note:  Based  on  1 3.368]  rk-tr 

§  23.631  Position  indicator  and  warning  §  23.665  Skis. 

device.  Skis  must  be  of  an  approved  type.  The 

If  retractable  landing  wheels  are  maximum  limit  load  rating  of  each  ski 
used,  there  must  be  means  to  indicate  to  may  not  be  less  than  the  maximum  limit 
the  pilot  when  the  wheels  are  secured  load  determined  in  accordance  with  the 
in  the  extreme  positions.  In  addition,  applicable  ground  load  requirements  of 
landplanes  must  have  an  aural  or  equally  this  part, 
effective  warning  device  which  functions  [Revision  note:  Based  on  i  3.364] 
continuously,  when  one  or  more  throttles  „ 

are  closed,  until  the  gear  is  down  and  Hulls  and  Floats 

locked.  A  throttle  stop  is  not  an  accept-  §  23.675  Seaplane  main  floats. 

warntne  device6  “  auraI  landtaB  gear  (a>  Each  seaplane  main  float  must  be 
a  g aevi.e.  0f  an  approved  type  and  must  conform 

[Revision  note:  Based  on  5  3.359  and  last  to  the  provisions  of  S  23.441.  In  addi- 
sentence  of  note]  tion,  each  seaplane  main  float  must— 

wheels  and  tires  (I)  Have  a  buoyancy  of  80  percent  in 

excess  of  that  required  to  support  the 
§  23.643  Wheels.  maximum  weight  of  the  seaplane  in  fresh 

Only  approved  main  and  nose  wheels  wa£f5’.r?nd  .  ^ 

may  be  used.  The  wnnimiim  static  load  (2)  Have  enough  watertight  compart¬ 
rating  of  each  wheel  may  not  be  less  than  P10^  reasonable  assurance 

the  corresponding  static  ground  reaction  ^hat  the  airplana  will  stay  afloat  if  any 
under  the  design  maximum  weight  and  twocMnpartments  of  the  mam  floats  are 
critical  center  of  gravity.  The  maximum  no°nea- 

absorption  condition  under  5  23.609(b)  is  limit  load  rating  of  each  wheel  must  be  ***  .SjjkJIS!!} , S??  nl rt m “S 

sbo™  by  free  drop  tests,  the  drop  at  least  the  maximum  radial  limit  load 

height  may  not  be  less  than  1.44  times  determined  from  the  applicable  ground  approximately  equal  volume, 

the  drop  height  specified  in  $23,611.  load  requirements  of  this  part.  [Revision  note:  Based  on  {  3.371] 

In  simulating  wing  lift  equal  to  the  air-  [Revision  note:  Based  on  S  3.361]  §  23.677  Hulls  of  boat  type  seaplanes 

plane  weight,  the  units  must  be  dropped  »nd  amphibians. 

with  an  effective  weight  equal  to  §  23.645  Tires.  (a)  The  hull  of  a  boat  type  seaplane 

w  _w  *  (a)  Landing  gear  wheels  may  be  (or  amphibian)  of  1,500  pounds  or  more 

e  h+d  equipped  with  any  tire  that  properly  fits  maximum  certificated  weight  must  have 

where  the  symbols  and  other  details  are  the  rim  of  tbe  wheel,  if  the  tire  rating  watertight  compartments  designed  and 
the  same  as  the  corresoondina  ones  in  (assigned  by  the  Tire  and  Rim  Associa-  arranged  so  that  the  hull,  auxiliary 
§  23  611.  tion  or  the  Administrator)  is  not  ex-  floats,  and  tires  (if  used),  will  keep  the 

ceeded —  '  airplane  (at  the  maximum  certificated 

I  Revision  note:  Based  on  5  3.366]  (i)  By  a  load  on  each  main  wheel  tire  weight)  afloat  in  fresh  water  when— 

retracting  mechanism  equal  to  the  corresponding  static  ground  (1)  In  the  case  of  an  airplane  of 

reaction  under  the  design  maximum  5,000  lbs.  or  more  maximum  certificated 
§  23.625  General.  weight  and  critical  center  of  gravity;  and  weight,  any  two  adjacent  compartments 

lorvrUwrr  (2)  By  a  load  on  nose  wheel  tires  (to  are  flooded;  and 

nism  onrT^tR  cntfnnrtino  ctrnrHirp  **  compared  with  the  dynamic  rating  (2)  In  the  case  of  an  airplane  of  1,500 

msm  and  its  supporting  structure  roust  established  for  such  tires'  equal  to  the  pounds  up  to  but  not  including  5,000 

region  obUined  at  the  no^wheel.  ’pound*  .Ldmvun  «rtiflcaUd  weight. 

any  ?  M  •  force  of  l.Og  (or  amphibrans)  with  less  than  1,500 

flirqwpd  un  in  i  R  v  with  rP  downward  and  0.3  lp  forward,  with  the  pounds  maximum  certificated  weight 

airspeed  up  to  l.b  vSi  witn  naps  re-  reactions  distributed  to  the  nose  and  need  not  be  compartmented. 

tr acted,  and  for  any  load  factor  up  to  main  wheels  by  the  principles  of  statics,  (c)  Bulkheads  (where  used)  may  have 

those  specified  in  $  23.265,  for  the  flaps-  .and  with  the  drag  reaction  at  the  ground  watertight  doors  for  communication  be- 

ex tended  condition.  The  landing  gear  applied  only  at  those  wheels  having  tween  compartments. 

and  retracting  mechanism  Including  brakes.  [Revtolon  note:  Based  on  1 8.3721 

the  wheel  well  doors,  must  withstand  (b)  if  specially  constructed  tires  are  . 

flight  loads  with  the  landing  gear  ex-  used,  the  wheels  must  be  plainly  and  con-  §  23.679  Auxiliary  floats. 

tended  at  any  speed  up  to  at  least -1.6  spicuously  marked  to  that  effect.  The  Auxiliary  floats  must  be  arranged  so 

with  flaps  retracted.  There  must  be  markings  must- include  the  make,  size,  that,  when  completely  submerged  in 

positive  mechanical  wpons  to  keep  the  number  of  plies,  and  identification  mark-  fresh  water,  they  will  provide  a  righting 

wheels  in  the  extended  position.  ing  of  the  proper  tire.  moment  that  is  at  least  1.5  times  the  up- 

[ Revision  note:  Combines  55  3.356  and  3.366-  [Revision  note:  Combines  55  3.362  and  3.362-  ^Ung.  “°?ient  caused  the  airPlane 
1(b)  (last  sentence)  ]  11  being  tilted. 

_  __  [Revision  note:  Based  on  5  3.3731 

§  23.627  Emergency  operation.  BRAKES 

o  «<»  „  .  Fuselage 

Except  for  amphibians,  an  airplane  &  23.655  Brakes. 

not  having  manually  operated  landing  Hie  pirpia-np  must  have  brakes  that-.  pilot  co 

gear  must  have  an  auxiliary  means  of  are  adequate  to  prevent  the  airplane  §  23.689  General. 

extending  that  landing  gear.  from  rolling  on  a  paved  runway  while  (a)  Each  pilot  compartment  and  its 

[Revision  note:  Based  on  5  3.S5T]  applying  takeoff  power  to  the  critical  equipment  must  provide  a  satisfactory 


(c)  The  attitude  in  which  the  landing 
gear  unit  is  drop  tested  must  simulate 
the  airplane  landing  condition  resulting 
in  critical  energy  absorption  for  that 
unit. 

[Revision  note:  Based  on  5  3.353] 

§  23.613  Limit  load  factor  determina¬ 
tion. 

(a)  The  limit  inertia  load  factor  must 
be  determined  from  the  drop  test  spec¬ 
ified  in  $  23.611  according  to  the  follow¬ 
ing  formula: 
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degree  of  safety  and  assurance  that  the 
pilot  will  he  able  to  perform  all  his  duties 
and  operate  the  controls  in  the  correct 
manner  without  unreasonable  concentra¬ 
tion  or  fatigue. 

(b)  The  primary  cockpit  controls  set 
forth  in  §  23.697(b),  excluding  cables 
and  control  rods,  must  be  located  with 
respect  to  the  propellers  so  that  no  part 
of  the  pilot  or  the  controls  lies  in  the 
region  between  the  plane  of  rotation  of 
any  inboard  propeller  and  the  surface 
generated  by  a  line  passing  through  the 
center  of  the  propeller  hub  and  making 
an  angle  of  5  degrees  forward  or  aft  of 
the  plane  of  rotation  of  the  propeller. 
[Revision  note:  Based  on  i  3.381] 

§  23.693  Pilot  vision  and  view. 

(a)  Each  pilot  compartment  must  be 
free  from  glare  and  reflections  that  could 
interfere  with  the  pilot’s  vision,  and 
must  be  designed  so  that — 

(1)  The  pilot’s  view  is  sufficiently  ex¬ 
tensive,  clear,  and  undistorted,  for  safe 
operation;  and 

(2)  During  moderate  rain  conditions, 
the  pilot  has  an  adequate  view  of  the 
flight  path  in  normal  flight  and  while 
landing,  and  is  sufficiently  protected  from 
the  elements  that  his  vision  is  not  unduly 
impaired. 

(b)  For  each  airplane  intended  for 
night  operation,  compliance  with  para¬ 
graph  (a)  of  this  section  must  be  shown 
in  night  flight  tests. 

[Revision  note:  Based  on  i  3.382] 

§23.695  Windshields,  windows,  and 
canopies. 


(a)  Each  internal  glass  pane  must  be 
of  a  nonsplintering,  safety  type. 

(b)  The  design  of  windshields,  win¬ 
dows,  and  canopies  on  pressurized  air¬ 
planes  must  be  based  on  factors  peculiar 
to  high  altitude  operation,  including  at 
least  the  effect  of  continuous  and  cyclic 
pressurization  loadings,  the  inherent 

,  characteristics  of  the  material  used,  and 
the  effects  of  temperatures  and  tempera¬ 
ture  gradients. 

(c)  On  pressurized  airplanes,  an  in¬ 
closure  canopy  including  a  representa¬ 
tive  part  of  the  installation  must  be 
subjected  to  special  tests  to  account  for 
the  combined  effects  of  continuous  and 
cyclic  pressurization  loadings  and  flight 
loads. 

(d)  The  windshield  and  side  windows 
forward  6f  the  pilot’s  back  when  he  is 
seated  in  the  normal  flight  position,  must 
have  a  luminous  transmittance  value  of 
not  less  than  70  percent. 

[Revision  note:  Based  on  §  3.383  (and  note 
following  $  3.383(b) )  ] 

§  23.697  Cockpit  controls. 


(a)  Each  cockpit  control  must  be  lo¬ 
cated  and  (except  where  its  function  is 
obvious)  identified  to  provide  for  con¬ 
venience  in  operation,  including  provi¬ 
sions  to  prevent  confusion  and  conse- 
Quent  inadvertent  operation.  The  con¬ 
trols  must  be  located  and  arranged  so 
that  the  pilot,  when  seated,  has  full  and 
Restricted  movement  of  each  control 
without  interference  from  either  his 
clothing  or  the  cockpit  structure. 


(b)  Cockpit  controls  must  be  designed 
so  that  they  operate  in  accordance  with 
the  following  movement  and  actuation: 

Controls 

Primary:  Movement  and  actuation 

Aileron - Right  (clockwise)  for  right 

wing  down. 

Elevator _ Rearward  for  nose  up. 

Rudder - Right  pedal  forward  for 

nose  right. 

Powerplant: 

Throttle  _ _ Forward  to  open. 

(c)  Identical  powerplant  controls  for 
the  engines  of  multiengine  airplanes 
must  be  located  to  prevent  confusion  as 
to  the  engines  they  control. 

(d)  The  wing  flap  and  auxiliary  lift 
device  controls  must  be  located  centrally, 
or  to  the  right  of  the  pedestal  or 
powerplant  throttle  control  centerline, 
and  must  be  sufficiently  displaced  from 
the  landing  gear  control  to  avoid  con¬ 
fusion. 

(e)  The  landing  gear  control  must  be 
located  to  the  left  of  the  throttle  center- 
line  or  pedestal  centerline. 

(f)  Landing  gear  and  wing  flap  con¬ 
trol  knobs  must  be  shaped  in  accordance 
with  the  following  figure: 


FLAP  CONTROL  KNOB 


LANDING  GEAR  CONTROL  KNOB 


Illustration  of  control  knob  shapes.  This 
figure  indicates  general  shape  only  and  is 
not  intended  to  indicate  the  exact  size  or 
specific  proportions  of  the  control  knobs. 

[Revision  note:  Combines  §S  3.384  and  fig¬ 
ures  3-13  and  3-14] 

§  23.699  Instruments  and  markings. 

Instruments  must  be  arranged  as  pre¬ 
scribed  in  §  23.1139.  Instruments  and 
controls  must  have  operational  mark¬ 
ings,  instructions,  and  placards,  as  re¬ 
quired  by  §§  23.1483  through  23.1509. 
[Revision  note:  Based  on  f  8.386] 


EMERGENCY  PROVISIONS 

§  23.709  Protection. 

(a)  The  fuselage  must  be  designed  to 
give  reasonable  assurance  that  each 
occupant,  if  he  makes  proper  use  of  belts 
or  harnesses  for  which  provision  is  made 
in  the  design,  will  not  suffer  serious  in¬ 
jury  during  minor  crash  conditions  as  a 
result  of  any  vulnerable  part  of  his  body 
contacting  any  penetrating  or  relatively 
solid  object,  although  parts  of  the  air¬ 
plane  may  be  damaged. 

(b)  The  ultimate  accelerations  to 
which  occupants  are  assumed  to  be  sub¬ 
jected  are  shown  on  the  following  table: 


Ultimate  Crash  Accelerations 


Normal  and 
utility 
categories 

Acrobatic 

category 

Upward. . . . . 

3.  Off 

4. 6ff 

Forward . 

9.  Off 

9.  Off 

Sideward . 

1.6ff 

I.6ff 

(c)  For  airplanes  with  retractable 
landing  gear,  the  fuselage,  in  combina¬ 
tion  with  other  portions  of  the  structure, 
must  be  designed  to  afford  protection  to 
the  occupants  in  a  wheels-up  landing 
with  moderate  descent  velocity,  assum¬ 
ing  a  vertical  ultimate  acceleration  of 
3 fir’s  and  a  friction  coefficient  of  0.5  at 
the  ground. 

(d)  If  the  characteristics  of  an  air¬ 
plane  make  a  turnover  reasonably 
probable,  the  fuselage,  in  combination 
with  other  parts  of  the  structure,  must 
be  designed  to  afford  protection  to  the 
occupants  in  a  complete  turnover,  as¬ 
suming  a  vertical  ultimate  acceleration 
of  3fir’s  and  a  friction  coefficient  of  0.5 
at  the  ground. 

(e)  Except  as  provided  in  §  23.727,  the 
means  for  preventing  the  breakaway  of 
all  items  of  mass  which  could  injure  the 
.  occupants  if  they  came  loose  in  a  minor 
crash,  and  their  supporting  structures, 
must  be  designed  for  the  crash  loads 
specified  in  paragraph  (b)  of  this  section. 
[Revision  note:  Based  on  S  3.386] 

§23.711  Emergency  exits. 

(a)  Number  and  location.  Emer¬ 
gency  exits  must  be  located  to  allow 
escape  without  crowding  in  all  probable 
crash  attitudes.  The  airplane  must 
have  at  least  the  following  emergency 
exits: 

(1)  For  an  airplane  with  a  seating 
capacity  of  more  than  five  occupants, 
but  less  than  16,  at  least  one  emergency 
exit  on  the  opposite  side  of  the  cabin 
from  the  main  door  specified  in  §  23.723. 

(2)  For  an  airplane  with  a  seating 

capacity  of  more  than  15  occupants,  the 
emergency  exit  specified  in  subpara¬ 
graph  (1)  of  this  paragraph,  and,  in  ad¬ 
dition,  an  emergency  exit  in  the  top  or 
side  of  the  cabin  for  each  seven  occu¬ 
pants,  or  fraction  thereof,  above  15. 
However,  no  more  than  four  exits  are  re¬ 
quired  if  their  arrangement  and  size 
allows  the  quick  evacuation  of  all 
occupants.  , 

(3)  If  the  pilot  compartment  is  sepa¬ 
rated  from  the  cabin  by  a  door  which  is 
likely  to  block  the  pilot’s  escape  in  a 
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minor  crash,  there  must  be  an  exit  in  the 
pilot’s  compartment.  The  number  of 
exits  required  by  subparagraphs  (1)  and 
42)  of  this  paragraph  must  then  be 
separately  determined  for  the  passenger 
compartment  using  the  seating  capacity 
of  that  compartment. 

(b)  Type  and  operation.  Emergency 
exits  must  be  movable  windows,  panels, 
or  external  doors,  that  provide  a  clear 
and  unobstructed  opening  of  a  size  and 
shape  in  which  at  least  a  19-by-26-inch 
ellipse  can  be  inscribed.  In  addition, 
each  emergency  exit  must — 

(1)  Be  readily  accessible,  requiring  no 
exceptional  agility  to  be  used  in  emer¬ 
gencies; 

(2)  Have  a  method  of  opening  that  is 
simple  and  obvious ; 

(3)  Be  arranged  and  marked  for  easy 
location  and  operation,  even  in  darkness; 

(4)  Have  reasonable  provisions 
against  jamming  by  fuselage  deforma¬ 
tion;  and 

(5)  In  the  case  of  acrobatic  category 
airplanes,  allow  all  occupants  to  bail  out 
quickly  with  parachutes  at  any  speed 
between  VSq  and  V  D. 

(e)  Tests.  The  proper  functioning 
oi  each  emergency  exit  must  be  demon¬ 
strated  by  tests. 

[Revision  note:  Based  on  i  3.387] 

§  23.713  Fire  precautions. 

(a)  Cabin  interiors.  Only  materials 
that  are  flash  resistant  may  be  used  in 
cabin  interiors.  In  compartments  where 
smoking  is  to  be  permitted,  the  wall  and 
ceiling  linings,  covering  of  all  uphol¬ 
stery,  floors,  and  furnishings,  must  be 
flame  resistant.  These  compartments 
must  have  an  adequate  number  of  self- 
contained  ash  trays.  The  other  com¬ 
partments  must  be  placarded  against 
smoking. 

(b)  Combustion  heaters.  Only  ap¬ 
proved  combustion  heaters  may  be  in¬ 
stalled.  The  installation  must  meet 
applicable  powerplant  installation  re¬ 
quirements  covering  Are  hazards  and 
precautions.  Each  applicable  require¬ 
ment  concerning  fuel  tanks,  lines,  and 
(exhaust  systems,  must  be  considered. 
Each  combustion  heater  must  have 
means  to  automatically  shut  off  and  hold 
off  its  ignition  and  fuel  supply  when  the 
heat  exchanger  temperature  or  ventilat¬ 
ing  air  temperature  exceed  safe  limits 
or  when  either  the  combustion  airflow 
or  the  ventilating  airflow  become  inade¬ 
quate  for  safe  operation.  This  auto¬ 
matic  device  must  be  remote  from  the 
heater  and  must  be  independent  of  the 
components  provided  for  the  normal  con¬ 
tinuous  control  of  air  temperature,  air¬ 
flow,  and  fuel  flow. 

[Revision  note:  Based  on  i  3.388] 

PERSONNEL  AND  CARGO  ACCOMMODATIONS 

§23.723  Doors. 

Each  enclosed  cabin  with  passenger 
accommodations  must  have  at  least  one 
adequate  and  easily  accessible  external 
door.  No  passenger  door  may  be  located 
with  respect  to  the  propeller  discs  so  as 
to  endanger  persons  using  the  door. 
[Revision  note:  Based  on  i  3.380] 


§  23.725  Seats  and  berths. 

Each  seat  and  berth  must  be  of  an 
approved  type.  Each  seat,  berth,  and  its 
supporting  structure,  must  be  designed 
for  occupants  weighing  at  least  170 
pounds  (or  190  pounds  with  parachute 
for  seats  in  airplanes  intended  for  the 
acrobatic  and  utility  categories),  and 
for  the  maximum  load  factors  corre¬ 
sponding  to  all  specified  flight  and 
ground  load  conditions  including  the 
emergency  landing  conditions  prescribed 
in  S  23.709.  In  addition,  the  following 
requirements  must  be  met: 

(a)  Each  pilot  seat  must  be  designed 
for  the  reactions  resulting  from  the  ap¬ 
plication  of  pilot  forces  to  the  primary 
flight  controls,  as  prescribed  in  §  23.357. 

(b)  Each  seat  in  utility  and  acrobatic 
category  airplanes  must  be  designed  to 
accommodate  passengers  wearing  para¬ 
chutes,  unless  otherwise  placarded. 

(c)  Each  berth  installed  parallel  to 
the  longitudinal  axis  of  an  airplane  must 
be  designed  so  that  the  forward  part  has 
a  padded  end  board,  canvas  diaphragm, 
or  equal  means  capable  of  withstanding 
the  static  load  reaction  of  the  occupant 
when  the  occupant  is  subjected  to  the 
forward  accelerations  prescribed  in 
§  23.709.  These  berths  must  have  an 
approved  safety  belt  and  may  not  have 
comers  or  other  parts  likely  to  cause 
serious  injury  to  a  person  occupying  the 
berth  during  emergency  conditions. 
Safety  belt  attachments  for  these  berths 
must  be  designed  to  withstand  the  criti¬ 
cal  loads  resulting  from  all  relevant  flight 
and  ground  load  conditions  and  from  all 
the  emergency  landing  conditions  pre¬ 
scribed  in  S  23.709,  with  the  exception  of 
the  forward  load. 

(d)  In  determining  the  strength  of 
the  attachment  of  the  seat  and  berth  to 
the  structure,  the  accelerations  pre¬ 
scribed  in  §  23.709  must  be  multiplied  by 
a  factor  of  1.33  rather  than  by  the  fitting 
factor  prescribed  in  9  23.505. 

[Revision  note:  Combines  §S  3.390  and 
3.390-1] 


weight  of  contents  and  critical  load  dis¬ 
tributions  at  the  appropriate  maximum 
load  factors  corresponding  to  all  spec¬ 
ified  flight  and  ground  load  conditions 
of  this  part.  Suitable  provision  must 
be  made  to  prevent  the  dangerous  shift¬ 
ing  of  the  contents  of  cargo  compart¬ 
ments,  and  adequate  to  protect  the  pas¬ 
sengers  from  injury  by  the  contents  of 
any  cargo  compartment  under  any  for¬ 
ward  acting  accelerating  force  up  to 
4.5  p’s. 

[Revision  note:  Based  on  S  3.399] 

§  23.729  Ventilation. 

Each  passenger  and  crew  compart¬ 
ment  must  be  suitably  ventilated.  Car¬ 
bon  monoxide  concentration  may  not  ex¬ 
ceed  1  part  in  20,000  parts  of  air. 

[Revision  note:  Based  on  f  3.393] 

-  PRESSURIZED  CABINS 
§  23.739  Pressure  control. 

For  a  pressurized  cabin,  at  least  the 
following  valves,  controls,  and  Indicators 


for  controlling  cabin  pressure  must  be 
provided: 

(a)  Two  pressure  relief  valves  (at 
least  one  of  which  is  the  normal  regu¬ 
lating  valve)  to  automatically  limit  the 
positive  pressure  differential  to  a  pre¬ 
determined  value  at  the  maximum  rate 
of  flow  delivered  by  the  pressure  source. 
The  pressure  differential  is  considered  to 
be  positive  when  the  internal  pressure  is 
greater  than  the  external  pressure.  The 
combined  capacity  of  the  relief  valves 
must  be  large  enough  so  that  the  failure 
of  any  one  valve  will  not  cause  an  ap¬ 
preciable  rise  in  the  pressure  differential. 

(b)  Two  reverse  pressure  differential 
relief  valves  (or  their  equivalents)  to 
automatically  prevent  a  negative  pres¬ 
sure  differential  from  damaging  the 
structure.  However,  one  valve  is  enough 
if  it  is  of  a  design  which  reasonably  pre¬ 
vents  malfunctioning. 

(c)  A  means  by  which  the  pressure 
differential  can  be  rapidly  eliminated. 

(d>  An  automatic  or  manual  regulator 
for  controlling  the  intake  or  exhaust  air¬ 
flow,  or  both,  allowing  the  required  in¬ 
ternal  pressures  and  airflow  rates  to  be 
maintained. 

(e)  Instruments  so  show  the  pilot  the 
pressure  differential,  the  absolute  pres¬ 
sure  in  the  cabin,  and  the  rate  of  change 
of  the  absolute  pressure. 

(f )  A  warning  device  to  show  the  pilot 
when  the  safe  or  preset  pressure  differen¬ 
tial  and  absolute  cabin  pressure  limits 
are  exceeded. 

(g)  A  warning  placard  for  the  pilot  if 
the  structure  is  not  designed  for  pres¬ 
sure  differentials  up  to  the  maximum  re¬ 
lief  valve  setting  in  combination  with 
landing  loads. 

(h)  A  means  to  stop  rotation  of  the 
compressor  or.  to  divert  airflow  from  the 
cabin  if  continued  rotation  of  an  engine- 
driven  cabin  compressor  or  continued 
flow  of  any  compressor  bleed  air  will 
create  a  hazard  if  a  malfunction  occurs. 
[Revision  note:  Based  on  S  3.395] 

§  23.741  Pressurization  tests. 

(a)  Strength  test.  The  complete 
pressurized  cabin,  including  its  doors, 


tested  as  a  pressure  vessel  for  the  pres- 
ure  differential  specified  in  9  23.291(c). 

(b)  Functional  tests.  The  following 
functional  tests  must  be  performed: 

(1)  Tests  of  the  functioning  and  ca¬ 
pacity  of  the  positive  and  negative  pres¬ 
sure  differential  valves  and  of  the  emer¬ 
gency  release  valve,  to  simulate  the 
effects  of  closed  regulator  valves. 

(2)  Tests  of  each  part  of  the  pres¬ 
surization  system  to  show  proper  func¬ 
tioning  under  all  possible  conditions  of 
pressure,  temperature,  and  moisture,  up 
to  the  maximum  altitude  selected  for 
certification. 

(3)  Flight  tests  to  demonstrate  the 
performance  of  the  pressure  supply, 
pressure  and  flow  regulators,  indicators, 
and  warning  signals,  in  steady  and 
stepped  climbs  and  descents  at  rates  cor- 

•  responding  to  the  maximum  attainable 
within  the  operating  limitations  of  the 
airplane  up  to  the  maximum  altitude 
selected  for  certification. 

(4)  Tests  of  each  door  or  emergency 
exit  to  show  that  it  operates  properly 


§  23.727  Cargo  compartments. 

Each  cargo  compartment  must  be  de¬ 
signed  for  the  placarded  maximum  windows,  canopy,  and  valves,  must  be 
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after  being  subjected  to  the  flight  tests  §  23.787  Propeller  pitch  and  speed  lim-  landing  gear)  or  nine  inches  (for  each 
prescribed  in  subparagraph  (3)  of  his  itations.  airplane  with  tail  wheel  type  landing 

paragraph.  The  propeller  pitch  and  speed  must  be 

[Revision  note:  Based  on  13.396]  limited  to  values  that  will  assure  safe  op- 

eration  under  all  normal  conditions  of 
Miscellaneous  operation. 

§  23.751  Leveling  marks.  [Revision  note:  Based  on  S  3.418] 

The  airplane  must  have  leveling  marks  §  23.789  Speed  limitation*  for  propel- 
for  the  purpose  of  leveling  the  airplane  jerg  ^at  cannot  be  control' 

on  the  ground.  flight* 

[Revision  note:  Based  on  S  3.401  ]  (a)  During  takeoff  and  initial  climb  at 

Subpart  E — Powerplant  *»est  rate  of  climb  speed,  each  propeller, 

r  the  pitch  of  which  cannot  be  controlled 

General  in  flight,  must  have  a  means  to  limit  the 

8  23.771  Components.  engine  r.p.mat  full  throttle  or  at  maxi- 

8  mum  allowable  takeoff  manifold  pres- 

(a)  The  powerplant  installation  of  an  sure,  to  a  speed  not  greater  than  the 
airplane  includes  all  components  that  maximum  allowable  takeoff  r.p.m. 
are  necessary  for  propulsion  and  all  com-  (5)  During  a  closed  throttle  glide  at 
ponents  that  affect  the  safe  operation  the  placarded  “never-exceed  speed”,  the 
and  control  of  the  major  propulsive  propeller  may  not  cause  the  engine  to 
units.  “Components”  of  a  powerplant  rotate  at  a  speed  in  excess  of  110  percent 
installation  means  the  elements  of  that  of  its  maximum  allowable  continuous 
installation  that  are  furnished  by  the  speed. 

airplane,  engine,  or  propeller  manufac-  (C)  Except  as  provided  in  §  23.73(b), 
turer,  including  components  of  the  fuel  each  airplane  of  more  than  6,000  lbs. 
system  that  are  integral  parts  of  the  maximum  weight  may  not  use  a  propeller 
type  certificated  engine.  pitch  setting  less  than  that  allowed  by 

(b)  Each  powerplant  installation  must  paragraph  (a)  of  this  section  to  obtain 

be  designed  and  built  to  assure  the  takeoff  r.p.m.  at  the  best  angle  of  climb 
safe  operation  of  the  airplane.  speed  to  show  compliance  with  para- 

(c)  Each  powerplant  installation  must  graphs  (a)  and  (d)  of  §  23.73. 

be  accessible  for  all  necessary  inspections  {BevlsIon  note.  oombinefi  §§  3.419  and  3.419- 
and  maintenance.  1(a)  (2d sentence)] 

[RjviBion  note:  Combine*  15  3.411  and  §23.791  Speed  and,  pitch  limitations 
1  for  controllable  pitch  propeller* 

Engines  and  Propellers  without  constant  speed  control*. 

Each  engine  must  have  been  certifl-  Each  propeller  that  can  be  controlled 
cated  under  Part  33  [New!  (present  Part  in  flight,  but  that  does  not  have  constant 
13)  of  this  subchapter.  speed  controls,  must  have  a  means  to 

(Revision  note:  Based  on  I  3.4161  limit  tKe  pitch  range  60  that- 

(a)  The  lowest  possible  pitch  allows 
§  23.783  Propeller*.  compliance  with  §  23.789(a) ;  and 

(a)  Each  propeller  must  have  been  to)  The  highest  possible  pitch  allows 

certificated  under  Part  35  [New]  (pres-  compliance  with  §  23.789(b). 
ent  Part  14)  of  this  subchapter.  [Revision  note:  Based  on  5  3.420] 

(b)  Engine  power  and  propeller  shaft 
rotational  speed  allowed  for  use  in  the 
airplane  may  not  exceed  the  limits  for 
which  the  propeller  has  been  certificated. 

(c)  Each  propeller  that  may  be  feath¬ 
ered  in  flight  must  have  a  means  to  un¬ 
feather  it  in  flight. 

[Revision  note:  Based  on  5  3.416] 

§  23.785  Propeller  vibration. 

(a)  Each  propeller  with  metal  blades, 
or  highly  stressed  metal  components, 
must  be  shrfwn  to  have  vibration  stresses 
in  all  normal  operating  conditions  that 
do  not  exceed  those  that  have  been  shown 
by  the  propeller  manufacturer  to  be  safe 
for  continuous  operation.  This  must  be  [Revision  note:  Based  on  §  3.421]  failure  of  any  one  component  (other  than 

shown  by  actual  measurement  of  stresses  _  _Q_  _  ,  a  fuel  tank)  will  not  result  in  the  loss  of 

through  direct  testing  of  the  propeller,  or  8  rropeiier  clearance.  power  of  more  than  one  engine  nor  re- 

by  comparison  with  similar  installations  Unless  smaller  clearances  are  properly  quire  immediate  action  by  the  pilot  to 
that  have  been  so  tested.  The  Admin  is-  substantiated,  propeller  clearances  with  prevent  the  loss  of  power  of  more  than 
trator  may  accept  other  test  methods  or  the  airplane  at  maximum  certificated  one  engine. 

service  experience,  that  prove  the  safetr  weight,  with  the  most  adverse  center  of  (b)  Each  multiengine  airplane  using  a 
of  the  installation.  gravity,  and  with  the  propeller  in  the  ,  single  fuel  tank,  or  series  of  fuel  tanks  in¬ 

to)  The  Administrator  may  require  most  adverse  pitch  position,  may  not  be  terconnected  to  function  as  a  single  fuel 
proof  of  safe  vibration  characteristics  for  less  than  the  following:  tank,  must  have  independent  tank  out- 

any  type  of  propeller,  except  for  conven-  (a)  Ground  clearance.  There  must  lets  to  each  engine.  Each  outlet  must 
ional,  fixed-pitch,  wood  propellers.  be  a  clearance  of  at  least  seven  inches  incorporate  a  shutoff  valve  at  the  tank. 
[Revision  note:  Based  on 1 3.417]  (for  each  airplane  with  nose  wheel  type  This  valve  may  also  serve  as  the  firewall 
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gear)  with  the  landing  gear  statically 
deflected  and  the  airplane  in  the  level, 
normal  takeoff,  or  taxiing  attitude, 
whichever  is  most  critical.  In  addition, 
for  each  atfplane  with  conventional  land¬ 
ing  gear  struts  using  fluid  or  mechanical 
means  for  absorbing  landing  shocks, 
in  there  must  be  positive  clearance  between 
the  propeUer  and  the  ground  when  the 
airplane  is  in  the  level  takeoff  attitude, 
the  critical  tire  completely  deflated,  and 
the  corresponding  landing  gear  strut 
bottomed. 

(b)  Water  clearance.  There  must  be 
a  clearance  of  at  least  18  inches  between 
each  propeUer  and  the  water,  unless 
compliance  with  §  23.187  can  be  demon¬ 
strated  with  a  lesser  clearance. 

(c)  Structural  clearance. 

(1)  There  must  be  at  least  one  inch 
radial  clearance  between  the  blade  tips 
and  the  airplane  structure,  or  whatever 
additional  radial  clearance  is  necessary 
to  prevent  harmful  vibration. 

(2)  There  must  be  a  minimum  clear¬ 
ance  of  one-half  inch  longitudinal  clear¬ 
ance  between  the  propeUer  blades  or  cuffs 
and  stationary  parts  of  the  airplane. 
There  must  be  adequate  clearance  be¬ 
tween  other  rotating  parts  of  the  pro¬ 
peUer  or  spinner  and  stationary  parts  of 
the  airplane. 

[Revision  note:  Combine*  §§  3.422  and  3.422- 
2  (1st  sentence)  ] 

Fuel  System 

§  23.805  General. 

The  fuel  system  must  be  constructed 
and  arranged  so  that  fuel  flows  to  each 
engine  at  a  rate  and  pressure  adequate 
for  proper  engine  functioning  under  aU 
normal  conditions  of  operation. 

[Revision  note:  Based  on  5  3.429] 
ARRANGEMENT 

§  23.807  Fuel  system  arrangement. 

Each  fuel  system  must  be  arranged  to 
permit  a  fuel  pump  to  draw  fuel  from 
only  one  tank  at  a  time.  Each  gravity 
feed  system  may  not  supply  fuel  to  an 
engine  from  more  than  one  tank  at  a 
time,  unless  the  tank  air  spaces  are  in¬ 
terconnected  so  that  aU  interconnected 
tanks  will  feed  equally. 

[Revision  note:  Based  on  $  3.430] 

means  to  limit  the  maximum  engine 

speed  to  103  percent  of  the  maximum  §  23.809  Multiengine  fuel  system  ar- 
permissible  takeoff  r.pm.  with  the  pro-  rangement. 

peller  Wades  at  the  lowest  possible  pitch  <a)  Each  fuel  system  of  a  multiengine 
and  with  takeoff  manifold  pressure,  the  airplane  must  be  arranged  so  that,  in  at 
airplane  stationary,  and  no  wind.  least  one  svstem  eonfieruratinn.  the 
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shutoff  valve  required  by  S  23.879  if  the 
line  between  the  valve  and  the  engine 
compartment  does  not  contain  a  hazard* 
ous  amount  of  fuel  than  can  drain  Into 
the  engine  compartment.  In  addition, 
there  must  be — 

(1)  At  least  two  vents  arranged  to 
minimize  the  possibility  of  both  vents 
becoming  obstructed  simultaneously; 

(2)  Filler  cap (s)  designed  to  minimize 
the  possibility  of  incorrect  installation 
or  loss  in  flight;  and 

(3)  A  fuel  system  in  which  each  part 
supplying  fuel  from  the  tank  outlet  to 
any  one  engine  is  entirely  independent 
of  each  part  of  the  system  supplying  fuel 
to  any  other  engine (s). 

[Revision  note:  Based  on  i  3.431]  ' 

OPERATION 
§  23.819  Fuel  flow  rate. 

(a)  The  ability  of  the  fuel  system  to 
provide  fuel  at  the  rates  specified  in 
S§  23.821  through  23.827  and  at  a  pres¬ 
sure  sufficient  for  proper  carburetor  op¬ 
eration  must  be  demonstrated  with  the 
airplane  in  the  attitudes  which  are  most 
critical  with  respect  to  fuel  feed  and 
quantity  of  usable  fuel.  These  condi¬ 
tions  may  be  simulated  in  a  suitable 
mockup. 

(b)  The  amount  of  fuel  in  the  tank 
being  tested  may  not  exceed  the  unusable 
fuel  supply  for  that  tank,  as  determined 
under  §  23.827,  plus  the  additional  fuel 
necessary  to  conduct  the  flow  test.  If 
there  is  a  fuel  flowmeter  in  the  system, 
it  must  be  blocked  during  the  flow  test 
and  the  fuel  must  flow  through  the  meter 
bypass. 

[Revision  note:  Based  on  §  3.433] 

§  23.821  Fuel  flow  rale  for  gravity  sys¬ 
tems. 

Fuel  flow  rate  for  gravity  systems 
(main  and  reserve  supply)  must  be  150 
percent  of  the  actual  takeoff  fuel  con¬ 
sumption  of  the  engine. 

[Revision  note:  Based  on  §  3.434] 

§  23.823  Fuel  flow  rate  for  pump  sys¬ 
tems. 

The  fuel  flow  rate  for  each  pump  sys¬ 
tem  (main  and  reserve  supply)  must  be 
0.9  pound  per  hour  for  each  takeoff 
horsepower  or  125  percent  of  the  actual 
takeoff  fuel  consumption  of  the  engine, 
whichever  is  greater.  This  flow  rate  is 
required  for  each  primary  engine-driven 
pump  and  each  emergency  pump,  and 
must  be  available  when  the  pump  is  run¬ 
ning  as  it  would  during  takeoff.  For 
each  hand-operated  pump,  this  rate  must 
occur  at  not  more  than  60  complete 
cycles  (120  single  strokes)  per  minute. 

[Revision  note:  Based  on  $  3.435] 

g  23.825  Fuel  flow  rate  for  auxiliary 
fuel  systems  and  fuel  transfer  sys¬ 
tems. 

Sections  23.821  and  23.823  apply  to 
each  auxiliary  and  transfer  system,  ex¬ 
cept  that  the  required  fuel  flow  rate  must 
be  established  upon  the  basis  of  maxi¬ 
mum  continuous  power  and  engine  rota¬ 
tional  speed,  instead  of  takeoff  power 
and  fuel  consumption.  A  lesser  flow  rate 
may  be  used  for  a  small  auxiliary  tank 
feeding  into  a  large  main  tank,  if  there 


is  a  suitable  placard  stating  that  the 
auxiliary  tank  is  not  to  be  opened  to  the 
main  tank  unless  a  predetermined  satis¬ 
factory  amount  of  fuel  remains  in  the 
main  tank. 

[Revision  note:  Based  on  {  3.436] 

§  23.827  Determination  of  unusable 
fuel  supply  and  fuel  system  opera¬ 
tion  on  low  fuel. 

(a)  The  unusable  fuel  supply  for  each 
tank  is  the  amount  at  which  the  first 
evidence  of  malfunctioning  occurs  under 
the  conditions  specified  in  this  section. 
If  more  than  one  fuel  tank  is  involved, 
any  tank  that  is  not  needed  to  feed  the 
engine  under  all  conditions  specified  in 
this  section  need  be  investigated  only  for 
the  flight  conditions  in  which  it  is  to  be 
used.  In  such  a  case,  the  unusable  fuel 
supply  for  that  tank  is  based  on  the  most 
critical  applicable  conditions.  Informa¬ 
tion  regarding  the  conditions  under 
which  the  full  amount  of  usable  fuel  in 
each  tank  can  safely  be  used  must  be 
made  available  to  the  operating  person¬ 
nel  by  a  suitable  placard  or  by  instruc¬ 
tions  in  the  airplane  flight  manual. 

(b)  For  test  purposes,  the  amount  of 
fuel  to  be  used  to  show  compliance  with 
this  section  must  be  chosen  by  the  ap¬ 
plicant.  In  addition,  when  establishing 
the  unusable  fuel  supply,  the  following 
conditions  must  be  arranged  in  order, 
from  the  most  to  the  least  critical: 

(1)  Level  flight  at  maximum  con¬ 
tinuous  power,  or  at  the  power  required 
for  level  flight  at  Vc,  whichever  is  lower. 

(2)  Climb  at  maximum  continuous 
power  at  the  calculated  best  angle  of 
climb  at  minimum  weight. 

(3)  Rapid  application  of  power  and 
subsequent  transition  to  best  rate  of 
climb  following  a  power-off  glide  at 

L3  *V 

(4)  Slips  and  skids  in  level  flight, 
climb,  and  glide,  under  the  applicable 
conditions  specified  in  subparagraphs 
(1),  (2),  and  (3)  of  this  paragraph,  of 
the  greatest  severity  likely  to  be  en¬ 
countered  in  normal  service  or  turbulent 
air. 

(c)  For  each  acrobatic  and  utility 
category  airplane,  there  may  be  no  evi¬ 
dence  of  malfunctioning  during  all  ma¬ 
neuvers  in  the  airplane  flight  manual. 
During  this  test  the  amount  of  fuel  in 
each  tank  may  not  exceed  the  unusable 
fuel  supply  established  in  accordance 
with  paragraph  (b)  of  this  section,  plus 
0.03  gallon  for  each  maximum  continu¬ 
ous  horsepower  for  which  certification 
is  requested. 

(d)  There  may  be  no  evidence  of  mal¬ 
functioning  during  takeoff  and  one  min¬ 
ute  of  climb  at  the  calculated  attitude  of 
best  angle  of  climb  at  takeoff  power  and 
minimum  weight  where  the  takeoff  is 
begun  with  the  amount  of  fuel  in  each 
tank  specified  in  paragraph  (c)  of  this 
section. 

(e)  If  an  engine  can  be  supplied  with 
fuel  from  more  than  one  tank,  it  must 
be  possible,  in  level  flight,  to  regain  full 
power  and  fuel  pressure  to  that  engine 
in  not  more  than  10  seconds  (for  single- 
engine  airplanes)  or  20  seconds  (for 
multiengine  airplanes)  after  switching 
to  any  full  tank  after  engine  malfunc¬ 


tioning  due  to  fuel  depletion  becomes, 
apparent  while  the  engine  is  being  sup- 
plied  from  any  other  tank. 

[Revision  note:  Based  on  §  3.437] 

§  23.829  Fuel  system  hot  weather  oper¬ 
ation. 

Each  fuel  system  conducive  to  vapor 
formation  must  be  shown  to  be  free  from 
vapor  lock  when  using  fuel  at  a  tempera¬ 
ture  of  110°  F.  under  critical  operating 
conditions.  x 

[Revision  note:  Based  on  $  3.438] 

§  23.831  Flow  between  interconnected 
tanks. 

It  may  not  be  possible  in  a  gravity  feed 
system  with  interconnected  tank  outlets, 
for  enough  fuel  to  flow  between  the  tanks 
to  cause  an  overflow  of  fuel  from  any 
tank  vent  when  the  airplane  is  operated 
under  the  conditions  in  5  23.827(b)(1), 
(2) ,  (3) ,  and  (4) ,  except  with  full  tanks. 
[Revision  note:  Based  on  §  3.439] 

FUEL  TANKS 

§  23.841  General. 

Each  fuel  tank  must  be  able  to  with¬ 
stand  any  vibration,  inertia,  and  fluid 
and  structural  load  to  which  it  may  be 
subject  in  operation.  Each  flexible 
fuel  tank  liner  must  be  of  an  approved 
type.  Each  integral  fuel  tank  must  have 
adequate  facilities  for  interior  inspec¬ 
tion  and  repair.  The  total  usable  ca¬ 
pacity  of  the  fuel  tank  must  be  enough 
for  at  least  one-half  hour  of  operation 
at  rated  maximum  continuous  power. 
The  unusable  capacity  is  considered 
to  be  the  minimum  amount  of  fuel 
that  allows  compliance  with  §  23.827 
Each  fuel  quantity  indicator  must  be 
adjusted,  as  specified  in  §  23.793,  to  ac¬ 
count  for  the  unusable  fuel  supply.  If 
the  unusable  fuel  supply  in  any  tank 
exceeds  five  percent  of  the  tank  ca¬ 
pacity,  or  one  gallon,  whichever  is  great¬ 
er,  there  must  be  a  placard  and  a  suitable 
notation  in  the  airplane  flight  manual 
to  show  flight  personnel  that  the  fuel 
remaining  in  the  tank  when  the  quantity 
indicator  reads  “zero”  cannot  be  used 
safely  in  flight.  The  weight  of  the  un¬ 
usable  fuel  supply  must  be  included  in 
the  empty  weight  of  the  airplane. 
[Revision  note:  Based  on  §  3.440] 

§  23.843  Fuel  tank  tests. 

(a)  Each  fuel  tank  must  be  able  to 
withstand  the  following  pressure  tests 
without  failure  or  leakage: 

(1)  For  each  conventional  metal  tank 
and  nonmetallic  tank  with  walls  not  sup¬ 
ported  by  the  airplane-structure,  a  pres¬ 
sure  of  3.5  p.si.,  or  that  pressure  de¬ 
veloped  during  the  maximum  ultimate 
acceleration  of  the  airplane  with  a  full 
tank,  whichever  is  greater. 

(2)  For  each  integral  tank,  the  pres¬ 
sure  developed  during  the  maximum 
limit  acceleration  of  the  airplane  with  a 
full  tank,  with  simultaneous  applica¬ 
tion  of  the  critical  limit  structural  loads. 

(3)  For  each  nonmetallic  tank  with 
walls  that  are  supported  by  the  airplane 
structure  and  constructed  of  an  accept¬ 
able  basic  tank  material  and  type  of 
construction,  and  with  actual  or  simu- 
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fuel  if  any  engine-driven  pump  fails. 
However,  if  an  engine  fuel  injection 
pump  (that  is,  a  pump  that  supplies 
proper  flow  and  pressure  for  fuel  injec¬ 
tion  when  the  injection  is  not  accom¬ 
plished  in  a  carburetor)  that  is  certifi¬ 
cated  as  an  integral  part  of  the  engine 
is  used,  an  emergency  pump  is  not 're¬ 
quired.  Enough  emergency  fuel  pumps 
must  be  available  for  immediate  use  if 
any  other  pump  fails.  If  both  the  nor¬ 
mal  pump  and  emergency  pump  operate 
continuously,  there  must  be  a  means  to 
indicate  to  the  crew  a  malfunction  of 
either  pump. 

[Revision  note:  Combines  $S  3.449  and  3.449- 

i] 

LINES,  FITTINGS,  AND  ACCESSORIES 

g  23.877  Fuel  system  lines  and  fittings. 

(a)  Each  fuel  line  must  be  installed 
and  supported  in  a  manner  that  prevents 
excessive  vibration  and  so  that  it  with¬ 
stands  loads  due  to  fuel  pressure  and  ac¬ 
celerated  flight  conditions. 

(b)  Each  fuel  line  that  is  connected 
to  components  of  the  airplane  between 
which  relative  motion  could  exist  must 
have  provisions  for  flexibility. 

(c)  The  provisions  for  flexibility  in 
each  fuel  line  that  may  be  under  pressure 
and  subjected  to  axial  loading  must  in¬ 
corporate  flexible  hose  assemblies,  not 
hose-clamp  connections. 

(d)  Each  flexible  hose  must  be  of  an 
approved  type,  or  must  be  shown  to  be 
suitable  for  the  particular  application. 

(e)  Each  flexible  hose  that  might  be 
adversely  affected  by  exposure  to  high 
temperatures  may  not  be  used  in  loca¬ 
tions  where  excessive  temperatures  will 
exist  during  operation  or  after  engine 
shutdown. 

[Revision  note:  Based  on  i  3.550] 

§23.879  Fuel  valves. 

(a)  There  must  be  a  means  to  allow 
the  flight  personnel  to  rapidly  shut  off, 
in  flight,  the  flow  of  fuel  to  each  engine 
individually.  Valves  for  this  purpose 
must  be  on  the  side  of  the  firewall  most 
remote  from  the  engine. 

(b)  There  must  be  a  means  to  guard 
against  inadvertent  operation  of  each 
shutoff  valve  and  to  allow  flight  person¬ 
nel  to  reopen  each  valve  rapidly  after 
it  has  been  closed. 

(c)  Each  valve  must  have  either  posi¬ 
tive  stops  or  “feel”  in  the  “on”  and  “off” 
positions,  and  must  be  supported  so  that 
loads  resulting  from  its  operation  or  from 
accelerated  flight  conditions  are  not 
transmitted  to  the  lines  connected  to  the 
valve.  Each  valve  must  be  installed  so 
that  the  effect  of  gravity  and  vibration 
will  tend  to  turn  its  handle  to  the  open 
or  “on”  position,  not  the  closed  or  “off” 
position. 

(d)  Each  fuel  valve  handle  and  its 
connections  to  the  valve  mechanism  must 
have  design  features  that  minimize  the 
possibility  of  incorrect  installation. 
[Revision  note:  Baaed  on  i  3.551] 

§  23.881  Fuel  strainer. 

The  airplane  must  have  a  fuel  strainer 
between  the  fuel  tank  outlet  and  the 
carburetor  inlet.  If  there  is  an  engine- 
driven  fuel  pump,  the  strainer  must  be 


the  tank  outlet  and  the  engine-driven 
pump  inlet.  The  strainer  must  be  acces¬ 
sible  for  drainage  and  cleaning,  and  the 
strainer  screen  must  be  removable. 

[Revision  note:  Baaed  on  S  3.552] 

DRAINS 

§  23.891  Fuel  system  drains. 

The  airplane  must  have  drains  to  per¬ 
mit  safe  drainage  of  the  entire  fuel 
system.  Each  drain  must  have  a  means 
to  lock  it  in  the  closed  position,  and 
must  be  effective  in  the  normal  ground 
attitude. 

[Revision  note:  Based  on  |  3.553] 

On.  System 
§  23.903  Oil  system. 

(a)  Each  engine  must  have  an  in¬ 
dependent  oil  system  that  is  able  to 
supply  the  engine  with  an  aiqple  amount 
of  oil  at  a  temperature  not  exceeding  the 
maximum  which  has  been  established 
as  safe  for  continuous  operation.  The 
usable  oil  tank  capacity  may  not  be  less 
than  the  product  of  the  endurance  of  the 
airplane  under  critical  operating  condi¬ 
tions  and  the  maximum  oil  consumption 
of  the  engine  under  the  same  conditions, 
plus  a  suitable  margin  to  assure  ade¬ 
quate  system  circulation  and  cooling. 

(b)  For  a  conventional  oil  system 
(that  is,  an  oil  system  without  an  oil 
transfer,  system),  only  the  usable  oil 
tank  capacity  may  be  considered.  The 
amount  of  oil  in  the  engine  oil  lines,  the 
oil  radiator,  and  the  feathering  reserve, 
may  not  be  considered.  If  an  oil  trans¬ 
fer  system  is  used,  and  the  transfer  pump 
can  pump  some  of  the  oil  in  the  transfer 
lines  into  the  main  engine  oil  tanks,  the 
amount  of  oil  in  these  lines  that  can  be 
pumped  by  the  transfer  pump  may  be 
included  in  the  oil  capacity. 

[Revision  note:  Combines  {$  3.561  and  8.561- 
1(b)] 

OIL  TANKS 

§  23.915  Oil  tanks. 

Each  oil  tank  must  be  able  to  with¬ 
stand  all  vibration.  Inertia,  and  fluid, 
loads  to  which  it  might  be  subjected  in 
operation.  Each  flexible  oil  tank  liner 
must  be  of  an  acceptable  type. 

[Revision  note:  Based  on  S  3.563] 

§  23.917  Oil  tank  tests. 

Each  oil  tank  must  be  tested  in  accord¬ 
ance  with,  and  meet  the  same  test  re¬ 
quirements  as,  a  fuel  tank  except  that — 

(a)  The  applied  pressure  must  be  five 
p.s.i.  for  all  tank  construction  instead  of 
the  pressures  specified  in  §  23.843(a); 
and 

(b)  For  a  tank  with  a  nonmetallic 
liner  the  test  fluid  must  be  oil  rather 
than  fue]  as  specified  in  §  23.843(d) ,  and 
the  slosh  test  on  a  specimen  liner  must 
be  conducted  with  the  oil  at  a  tempera¬ 
ture  of  250°  F. 

[Revision  note:  Based  on  f  3.564] 

§  23.919  Oil  tank  installation. 

% 

Each  oil  tank  Installation  must  con¬ 
form  to  §  23.845  (a)  and  (b). 

[Revision  note:  Based  on  13.565] 


§  23.921  Oil  tank  expansion  space. 

Each  oil  tank  must  have  an  expan¬ 
sion  space  of  at  least  10  percent  of  the 
tank  capacity,  or  %  gallon,  whichever 
is  greater.  It  must  not  be  possible  to 
inadvertently  fill  the  oil  tank  expansion 
space  when  the  airplane  is  in  the  normal 
ground  attitude. 

[Revision  note:  Based  on  §  3.566] 

§  23.923  Oil  tank  filler  connection. 

Each  oil  tank  filler  connection  must 
be  marked  as  specified  in  §  23.1521. 

[Revision  note:  Based  on  I  3.567] 

§  23.925  Oil  tank  vent. 

(a)  Each  oil  tank  must  be  vented  to 
the  engine  crankcase  from  the  top  of 
the  expansion  space  so  that  the  vent 
connection  is  not  covered  by  oil  under 
any  normal  flight  conditions.  Each  oil 
tank  vent  must  be  arranged  so  that  con¬ 
densed  water  vapor  which  might  freeze 
and  obstruct  the  line  cannot  accumulate 
at  any  point. 

(b)  For  acrobatic  category  airplanes, 
there  must  be  provisions  to  prevent  haz¬ 
ardous  loss  of  oil  during  acrobatic  ma¬ 
neuvers,  including  short  periods  of  in¬ 
verted  flight. 

[Revision  note:  Based  on  I  3.568] 

§  23.927  Oil  tank  outlet. 

No  oil  tank  outlet  may  be  enclosed  or 
covered  by  any  screen  or  other  guard 
that  might  impede  the  flow  of  oil.  No 
oil  tank  outlet  diameter  may  be  less  than 
the  diameter  of  the  engine  oil  pump  inlet. 
[Revision  note :  Based  on  |  3.569] 

LINES,  FITTINGS,  AND  ACCESSORIES 

§  23.937  Oil  system  lines,  fittings,  and 
accessories. 

Each  oil  line  must  conform  to  §  23.877, 
except  that  the  inside  diameter  of  the 
engine  oil  inlet  and  outlet  lines  may  not 
be  less  than  the  diameter  of  the  corre¬ 
sponding  engine  oil  pump  inlet  and 
outlet. 

[Revision  note:  Based  on  S  3.570] 

§  23.941  Oil  radiators. 

Each  oil  radiator  and  its  supporting 
structures  must  be  able  to  withstand  any 
vibration,  Inertia,  and  oil  pressure  load 
to  which  it  might  normally  be  subjected. 
[Revision  note:  Based  on  §  3.572] 

§  23.943  Oil  filters. 

If  the  powerplant  installation  has  an 
oil  filter  (strainer),  the  filter  must  be 
constructed  and  installed  so  that  oil  con¬ 
tinues  to  flow  at  the  normal  rate  through 
the  remainder  of  the  system  when  the 
flow  of  oil  through  the  filter  element  is 
completely  blocked. 

[Revision  note:  Based  on  S  3.573] 

§  23.945  Oil  system  drains. 

The  airplane  must  have  drains  to  per¬ 
mit  safe  drainage  of  the  entire  oil  sys¬ 
tem.  Each  drain  must  have  a  means 
to  positively  lock  it  in  the  closed  position. 
[Revision  note:  Based  on  f  3.574] 

§  23.947  Engine  breather  lines. 

(a)  Each  engine  breather  line  must  be 
arranged  so  that  condensed  water  vapor 
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ct  the  line  (b)  Cooling  test  results  for  winteriza-  (3)  The  temperatures  of  the  operate 

point.  A  tion  installations  may  be  corrected  to  ing  engines  must  be  stabilized  in  flight, 
i  a  location  any  temperature  desired  by  the  applicant  with  the  engines  operating  at  not  less 
titute  a  fire  rather  than  the  conventional  100s  F.  than  75  percent  of  the  maximum  con- 
where  the  hot  day.  tinuous  power  rating, 

ill  impinge  (c)  Cylinder  head,  oil  inlet,  carburetor  (4)  After  engine  temperatures  have 

A  breather  air,  and  engine  coolant  inlet  tempera-  stabilized,  a  climb  must  be  started  1,000 
engine  air  tures  must  be  corrected  by  adding  to  feet  below  the  engine  critical  altitude 
them  the  difference  between  the  maxi-  (or,  if  this  is  impracticable,  at  the  low- 
r  airplanes,  mum  anticipated  summer  ail*  tempera-  est  altitude  which  the  terrain  will  allow) 
loss  of  oil  ture  and  the  temperature  of  the  ambient  or  1,000  feet  below  the  altitude  at  which 
'obatlc  ma-  air  at  the  time  of  the  first  occurrence  of  the  single-engine-inoperative  rate  of 
lods  of  in-  mATimnm  head,  air,  oil,  or  coolant  tem-  climb  is  0.02  VSoa,  whichever  is  lower, 
perature  recorded  during  the  cooling  continue  the  climb  for  at  least  five 
test.  minutes  after  the  highest  temperature 

(d)  Cylinder  barrel  temperatures  has  been  recorded. 

(5)  The  climb  must  be  conducted  at  a 
speed  not  greater  than  the  highest  speed 
at  which  compliance  with  the  climb  re¬ 
quirement  of  §  23.73(c)  or  §  23.75(b)  can 
at  the  time  of  the  first  occurrence  of  the  he  shown.  If  the  speed  used  exceeds  the 

speed  for  best  rate  of  climb  with  one 
engine  inoperative,  the  airplan'e  must 
have  a  cylinder  head  temperature  in¬ 
dicator  as  specified  in  §  23.1183. 

(b)  Engine  cooling  tests  for  each 
multiengine  airplane  which  cannot  meet 
the  minimum  one-engine-inoperative 
climb  performance  specified  in  §  23.73 
(c)  or  §  23.75(b)  must  be  conducted  in 

_ _ _ _ _ _  the  manner  prescribed  in  paragraph  (a) 

(1)  Stabilize  the  engine  temperatures  this  section,  except  that,  after  sta¬ 
bilizing  temperatures  in  flight,  the  climb 
(or  descent,  for  airplanes  with  zero  or 
negative  one-engine-inoperative  rate  of 
climb)  must  be  commenced  at  as  near 
sea  level  as  is  practicable  and  must  be 
conducted  at  the  best  rate-of -climb  speed 
(or  the  speed  of  minimum  rate  of  de¬ 
scent,  for  airplanes  with  zero  or  negative 
one-engine-inoperative  rate  of  climb)  • 


§  23.951  Propeller  feathering  system.  must  be  corrected  by  adding  to  them  0.7 
If  the  propeller  feathering  system  de-  of  the  difference  between  the  maximum 
pends  on  using  engine  oil  supply,  there  anticipated  summer  air  temperature 
must  be  provisions  to  trap  an  amount  of  and  the  temperature  of  the  ambient  air 
oil  in  the  tank  if  the  supply  becomes 
depleted  due  to  failure  of  any  part  of  the  maximum  cylinder  barrel  temperature 
lubricating  system,  other  than  the  tank  recorded  during  the  cooling  test, 
itself.  The  amount  of  oil  trapped  must  [Revision  note:  Combines  §§  3.583,  3.583-1 
be  enough  to  accomplish  the  feathering  (ist  sentence) ,  3.584,  and  3.585] 
operation  and  must  be  available  only  to 

the  feathering  pump.  The  ability  of  the  §23.975  Cooling  test  procedures  for 
system  to  accomplish  feathering  when  single-engine  airplanes, 

the  supply  of  oil  has  fallen  to  the  above  (a)  Engine  cooling  tests  for  each 
level  must  be  shown. 

[Revision  note:  Based  on  §  3.577] 

cooling  jh  flight  with  the  engine  operating  at  not 

§  23.961  General.  less  than  75  percent  of  the  maximum 

The  powerplant  cooling  provisions  continuous  power  rating, 
must  be  able  to  maintain  the  tempera-  (2)  After  engine  temperatures  have 
tures  of  all  powerplant  components  and  stabilized,  start  a  climb  at  the  lowest 
fluids  within  the  established  limits  dur-  practicable  altitude  and  continue  the 
ing  ground  and  flight  operation.  climb  for  one  minute  with  the  engine 

[Revision  note :  Based  on  §  3 .581 1  operating  at  the  takeoff  rating. 

(3)  At  the  end  of  one  minute,  con- 
TESTS  tinue  the  climb  at  maximum  continuous 

§23.971  Cooling  tests.  power  for  at  least  five  minutes  after 

(a)  Compliance  with  §  23.961  must  be  the  occurrence  of  the  highest  tempera- 

shown  under  critical  ground,  water,  and  tui;?re£25de<!:  .  .  .  .  . 

flight  operating  conditions  in  accord-  clu**b  required  in  paragraph 

ance  with  the  test  procedures  set  forth  (a)  of  this  section  must  be  conducted  at 
in  §§  23  975  and  23  977  a  speed  not  more  than  the  best  rate-of- 

(b)  If'  the  tests  are  conducted  under  cUmb  ***?*  ^th  maximum  continuous 
conditions  that  deviate  from  the  highest  P°^®r  r^5“esf 

anticipated  summer  air  temperature,  the  T^e  slope  of  flight  path  at  the 

recorded  powerplant  temperatures  must  spee<*  chosen  for  the  c°Sin® 
be  corrected  in  accordance  with  para-  equa.1  *9  or  1gre?’t9f  Whan  the  minimum 
graphs  (c)  and  (d)  of  §  23.973.  The  required  angle  of  climb ;  and 
corrected  temperatures  determined  In  .  (2)  airPla^e  bas  a  cylinder  head 
this  manner  may  not  exceed  the  estab-  torture  indicator  as  specified  in 

ifohed  vftl\i0s  *  Zo.iioJ. 

(c>  The  fuel  used  during  the  cooling  <«>  stabilizing  and  cUmb  parts  of 
tests  must  be  the  minimi  grade  ap-  ‘he  test  must  be  conducted  with  cowl 
proved  for  the  engines  Involved,  and  fll>p  settings  selected  by  the  applicant, 
the  mixture  settings  must  be  the  settings  [Revision  note:  Based  on  $  3.586] 
appropriate  to  the  operating  conditions.  ^  * 

(d)  Water  taxiing  tests  must  be  con-  §  23.977  Cooling  lest  procedures  for 
ducted  on  each  flying  boat  that  may  rea-  multiengine  airplanes, 

sonably  be  expected  to  be  taxied  for  ex-  (a)  Engine  cooling  tests  for  each 
tended  periods.  multiengine  airplane  that  meets  the 

[Revision  note:  Combines  Si  3.582  (less  last  minimum  one-engine-inoperative  climb 
sentence)  and  3.582-1]  performance  specified  in  §  23.73(c)  or 

§  23.973  Temperature  corrections  and  5  23.75(b)  must  be  conducted  in  the  fol- 
assumptions.  lowing  manner: 

■ae  following  temperature  corrections  f  “"I 

and  assumptions  must  be  used  to  deter-  specified  in  5  23-73<n>  or 

mine  compliance  with  the  cooling  test  *  whe2  abov'Lthe 

requirements*  ~  critical  altitude,  the  operating  engines 

<a)  The  maximum  anticipated  sum-  conUn- 

mer  air  temperature  is  considered  to  be  uous  power  or  at  full  throttle. 

100°  F.  at  sea  level  and  to  decrease  from  (2)  The  stabilizing  and  climb  parts  of 
this  value  at  the  rate  of  3.6°  F.  per  the  test  must  be  conducted  with  cowl  flap 
thousand  feet  of  altitude  above  sea  level,  settings  selected  by  the  applicant. 
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tlon  with  a  full  tank  or  a  pressure  of  3.5 
pounds  per  square  Inch,  whichever  Is 
greater,  plus  the  maximum  working  pres¬ 
sure  of  the  system;  and 

(b)  For  a  tank  with  a  nonmetalllc 
liner,  the  test  fluid  must  be  coolant 
rather  than  fuel  as  specified  In  8  23.843 
(d),  and  the  slosh  test  on  a  specimen 
liner  must  be  conducted  with  the  cool¬ 
ant  at  operating  temperature. 

(Revision  note:  Based  on  |  3.500] 

§  23.991  Coolant  tank  installation. 

Each  coolant  tank  must  be  supported 
so  that  tank  loads  are  distributed  over 
a  large  part  of  the  tank  surface.  There 
must  be  pads  between  the  tank  and  its 
supports  to  prevent  chafing.  Material 
used  for  padding  must  be  nonabsorbent 
or  must  be  treated  to  prevent  the  ab¬ 
sorption  of  flammable  fluids. 

[Revision  note:  Based  on  I  3.591] 
g  23.993  Coolant  tank  filler  connection. 

(a)  Each  coolant  tank  filler  connection 
must  be  marked  as  specified  in  8  23.1521. 

(b)  Spilled  coolant  must  be  prevented 
from  entering  the  coolant  tank  compart¬ 
ment  or  any  part  of  the  airplane  other 
than  the  tank  itself .  Each  recessed  cool¬ 
ant  filler  connection  must  have  a  drain 
or  drains  that  discharge  clear  of  all 
parts  qf  the  airplane. 

(Revision  note:  Based  on  8  3.592] 

g  23.995  Coolant  system  lines  and  fit¬ 
tings. 

Each  coolant  system  line  and  fitting 
must  conform  to  8  23.877,  except  that  the 
inside  diameter  of  the  engine  coolant 
inlet  and  outlet  lines  may  not  be  less 
than  the  diameter  of  the  corresponding 
engine  inlet  and  outlet  connections.  , 
[Revision  note:  Based  on  8  3.593] 

g  23.997  Coolant  radiators. 

Each  coolant  radiator  must  be  able  to 
withstand  any  vibration,  inertia,  and 
coolant  pressure  load  to  which  it  may 
normally  be  subjected.  Each  radiator 
must  be  supported  In  a  manner  that  al¬ 
lows  expansion  due  to  operating  temper¬ 
atures  and  prevents  the  transmittal  of 
harmful  vibration  to  the  radiator.  If 
flammable  coolant  is  used,  the  air  in¬ 
take  duct  to -the  coolant  radiator  must 
be  located  so  that  (in  case  of  fire)  flames 
Issuing  from  the  nacelle  cannot  btrike 
the  radiator. 

[Revision  note:  Based  on  8  3.594] 
g  23.999  Cooling  system  drains. 

Each  airplane  must  have  at  least  one 
drain  to  permit  drainage  of  the  entire 
cooling  system  (including  the  coolant 
tank,  radiator,  and  the  engine)  when  the 
airplane  is  in  the  normal  ground  attitude. 
Each  drain  must  discharge  clear  of  all 
parts  of  the  airplane  and  must  have 
means  to  positively  lock  it  in  the  closed 
position.  Each  cooling  system  drain 
must  be  accessible. 

(Revision  note:  Based  on  8  3.695] 
Induction  System 
g  23.1011  General. 

(a)  Each  engine  air  induction  system 
must  supply  an  adequate  amount  of  air 


to  the  engine  under  all  operating 
conditions. 

(b)  Each  engine  must  have  at  least 
two  separate  air  intake  sources,  except 
that  an  engine  equipped  with  a  fuel  in¬ 
jector  must  have  only  one  air  Intake 
source  if  the  air  intake,  opening,  or  pas¬ 
sage,  is  not  obstructed  by  a  screen,  filter, 
or  other  part  on  which  ice  might  form 
and  restrict  the  airflow  so  as  to  adversely 
affect  engine  operation.  Primary  air  in¬ 
takes  may  open  within  the  cowling  if 
that  part  of  the  cowling  is  isolated  from 
the  engine  accessory  section  by  a  fire- 
resistant  diaphragm  or  if  provision  is 
made  to  prevent  the  emergence  of  back¬ 
fire  flames.  Each  alternate  air  intake  1 
must  be  located  in  a  sheltered  position 
and  may  not  open  within  the  cowling 
unless  it  is  located  so  that  the  emergence 
of  backfire  flames  will  not  result  in  a 
hazard.  The  supplying  of  air  to  the 
engine  through  the  alternate  air  intake 
system  of  the  carburetor  air  preheater 
may  not  result  in  a  loss  of  excessive 
power  in  addition  to  the  power  lost  due 
to  the  rise  in  the  temperature  of  the  air. 
[Revision  note:  Based  on  8  3.605] 

§  23.1013  Induction  system  deicing  and 
anti-icing  provisions. 

Each  engine  air  induction  system  must 
have  a  means  to  prevent  and  eliminate 
ice  accumulations,  and  must  conform  to 
the  requirements  of  this  section  when 
the  airplane  is  operating  in  air  that  is  at 
a  temperature  of  30°  F.  and  free  of  visible 
moisture. 

(a)  Each  airplane  with  a  sea  level 
engine  using  a  conventional  venturi  car¬ 
buretor  must  have  a  preheater  capable 
of  providing  a  heat  rise  of  90°  F.  when 
the  engine  is  operating  at  75  percent  of 
its  maximum  continuous  power. 

.  (b)  Each  airplane  with  an  altitude  en¬ 
gine  using  a  conventional  venturi  car¬ 
buretor  must  have  a  preheater  capable  of 
providing  a  heat  rise  of  120°  F.  when  the 
engine  is  operating  at  75  percent  of  its 
maximum  continuous  power. 

(c)  Each  airplane  with  an  altitude 
engine  using  a  carburetor  which  has  fea¬ 
tures  tending  to  reduce  the  possibility  of 
ice  formation  must  have  a  preheater 
capable  of  providing  a  heat  rise  of  100° 
F.  when  the  engine  is  operating  at  60 
percent  of.  its  maximum  continuous 
power.  However,  the  preheater  need  not 
provide  a  heat  rise  in  excess  of  40s  F. 
if  a  fluid  deicing  system  conforming  to 
the  requirements  of  88  23.1015  through 
23.1019  is  also  installed. 

(d)  Each  single-engine  airplane  with 
a  sea  level  engine  using  a  carburetor 
which  has  features  tending  to  reduce  the 
possibility  of  ice  formation  must  have  a 
sheltered  alternate  source  of  air.  The 
preheat  supplied  to  this  alternate  air 
intake  may  not  be  less  than  that  pro¬ 
vided  by  the  engine  cooling  air  down¬ 
stream  of  the  cylinders. 

(e)  Each  multiengine  airplane  with  a 
sea  level  engine  using  a  carburetor 
which  has  features  tending  to  reduce  the 
possibility  of  ice  formation  must  have  a 
preheater  capable  of  providing  a  heat 
rise  of  90*  F.  when  the  engine  is  oper¬ 
ating  at  75  percent  of  its  m»«rimiim  con¬ 
tinuous  power. 

[Revision  note:  Based  on  8  3.006] 


§  23.1015  Carburetor  deicing  fluid  flow 
rate. 

If  a  carburetor  deicing  fluid  system  is 
used,  it  must  be  able  to  supply  each  en¬ 
gine  with  a  rate  of  fluid  flow,  expressed 
in  pounds  per  hour,  of  not  less  than  2.5 
multiplied  by  the  square  root  of  the  max¬ 
imum  continuous  power  of  the  engine. 
This  flow  must  be  available  to  all  engines 
simultaneously.  The  fluid  must  be  in¬ 
troduced  into  the  air  induction  system 
at  a  point  close  to,  and  upstream  of,  the 
carburetor.  The  fluid  must  be  intro-' 
duced  in  a  manner  that  will  assure  that 
it  is  equally  distributed  over  the  entire 
cross  section  of  the  induction  system 
air  passages. 

[Revision  note:  Based  on  8  3.607] 

§  23.1017  Carburetor  deicing  fluid  sys¬ 
tem  capacity. 

Each  carburetor  deicing  fluid  system 
capacity  may  not  be  less  than  that  re¬ 
quired  to  provide  fluid  at  the  rate  spec¬ 
ified  in  8  23.1015  for  a  time  equal  to 
three,  percent  of  the  maximum  endur¬ 
ance  of  the  airplane.  However,  the  ca¬ 
pacity  need  not  exceed  that  required  for 
two  hours  of  operation,  nor  may  it  be 
less  than  that  required  for  20  minutes 
of  operation,  at  the  above  flow  rate.  If 
the  available  preheat  exceeds  50*  F.  but 
is  less  than  100*  F.,  the  capacity  of  the 
system  may  be  decreased  in  proportion 
to  the  heat  rise  available  in  excess  of 
,50°  F. 

[Revision  note.:  Based  on  8  3.608] 

§  23.1019  Carburetor  deicing  fluid  sys. 
tem  detail  design. 

Each  carburetor  deicing  fluid  system 
must  conform  to  the  provisions  for  the 
design  of  a  fuel  system,  except  as  speci¬ 
fied  in  88  23.1015  and  23.1017  and  except 
if  the  provisions  are  clearly  inapplicable. 
[Revision  note:  Based  on  8  8.609] 

§  23.1021  Carburetor  air  preheater  de¬ 
sign. 

There  must  be  means  to  assure  ade¬ 
quate  ventilation  of  the  carburetor  air 
preheater  when  the  engine  is  operated 
in  cold  air.  Each  preheater  must  be 
constructed  so  that  the  exhaust  mani¬ 
fold  parts  that  it  surrounds  and  critical 
parts  of  the  preheater  itself  may  be 
inspected. 

[Revision  note:  Based  on  8  3.610] 

§23.1023  Induction  system  ducts. 

Each  induction  system  duct  must  have 
a  drain  or  drains  that  prevents  the  ac¬ 
cumulation  of  fuel  or  moisture  while  in 
all  normal  ground  and  flight  attitudes. 
No  open  drain  may  be  on  the  pressure 
side  of  turbosupercharger  installations. 
No  drain  may  discharge  in  a  location 
that  will  constitute  a  fire  hazard.  Each 
duct  that  is  connected  to  a  component 
of  the  airplane  between  which  relative 
motion  may  exist  must  have  provision 
for  flexibility.* 

§  23.1025  Induction  system  screens. 
[Revision  note:  Based  on  8  3.611] 

If  an  induction  system  screen  is  used, 
it  must  be  upstream  of  the  carburetor. 
It  may  not  be  possible  for  fuel  to  strike 
the  screen.  No  screen  may  be  in  any 
part  of  the  induction  system  that  Is  the 
only  passage  through  which  air  can 
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reach  the  engine,  unless  the  available  Firewall  and  Cowling  fire-resistant  material  for  a  distance  of 

preheat  is  100°  F.  or  over  and  the  screen  B  __  at  least  24  inches  aft  of  the  opening, 

can  be  deiced  by  the  application  of  the  &  23.1051  Firewalls.  Each  part  Of  the  cowling  that  is  sub¬ 

heated  air.  No  induction  system  screen  Each  engine,  auxiliary  power  unit,  fuel  jected  to  high  temperatures  due  to  prox- 
may  be  deiced  by  means  of  alcohol  ha-  burning  heater,  and  each  other  unit  of  imity  to  exhaust  system  ports  or  exhaust 
stead  of  heated  air.  combustion  equipment  that  is  to  be  op-  gas  impingement,  must  be  made  of  fire- 

[ Revision  note:  Based  on  5  3.6121  erated  in  flight,  must  be  isolated  from  proof  material. 

_  the  remainder  of  the  airplane  by  fire- 

Exhaust  System  walls,  shrouds,  or  equivalent  means. 

§23.1035  General.  [Revision  note:  Based  on  §  8.623] 

(a)  Each  exhaust  system  must  assme  §  23.1055  Firewall  construction, 
the  safe  disposal  of  exhaust  gases  with¬ 
out  creating  a  fire  hazard  and  without 
allowing  carbon  monoxide  contamina¬ 
tion  of  the  air  in  personnel  com¬ 
partments. 

(b)  Unless  suitable  precautions  are 
taken,  no  exhaust  system  part  may  be 
in  close  proximity  to  parts  of  any  sys¬ 
tem  carrying  flammable  fluids  or  vapors, 
or  under  parts  of  such  a  system  that  may 
be  subject  to  leakage.  Each  exhaust 

system  component  must  be  separated  by  airplanes  that  are  not  required  to  con- 
means  of  fireproof  shields  from  adja¬ 
cent  flammable  parts  of  the  airplane 
which  are  outside  the  engine  compart¬ 
ment.  No  exhaust  gases  may  be  dis¬ 
charged  where  they  will  cause  a  glare  ment  of  1,000  cubic  inches  or  less;  and 
that  seriously  affects  pilot  visibility  at  (2)  Each  opening  in  the  firewall  or 
night,  nor  may  they  be  discharged  with-  shroud  will  not  allow  the  passage  of  a 
in  dangerous  proximity  of  any  fuel  or  hazardous  amount  of  flame  without 
oil  system  drains.  Each  exhaust  sys-  seals. 

tern  component  must  be  ventilated  to  (b)  Each  firewall  or  shroud  must  be 
prevent  points  of  excessively  high  tern-  constructed  of  fireproof -material  and 
perature.  must  be  protected  against  corrosion. 

[Revision  notp:  Based  on  S  3.616]  The  following  test  procedures  for  dem- 

onstrating  compliance  with  the  criteria 
§23.1037  Exhaust  manifolds.  '  for  fireproof  material  must  be. used: 

Each  exhaust  manifold  must  be  made  (1)  The  flame  to  which  the  materials  §23.1071  Ignition  switches, 
of  fireproof,  corrosion-resistant  materi-  are  subjected  must  be  2,000  ±50°  F.  Each  ienition  switch  m 

als,  and  must  have  provisions  to  prevent  (2)  Sheet  materials  approximately  10  prirfrnl  f  JJ  Jr 

failure  due  to  expansion  when  heated  to  inches  square  must  be  subjected  to  the  °  ■  Z.  ®  f 

operating  temperatures.  Each  exhaust  flame  from  a  suitable  burner.  «« 

manifold  must  be  supported  so  that  it  (3)  The  flame  must  be  large  enough  to  mmw 

will  withstand  all  vibration  and  inertia  maintain  the  required  test  temperature  r, *J  ff’ 
loads  to  which  it  may  be  subjected  in  op-  over  an  area  approximately  five  inches  rot^rni  *  if  thp  « 

eration.  Parts  of  the  manifold  that  are  square.  master  control  then  must 

connected  to  components  between  which  (c)  Firewall  materials  and  fittings  TjT 

relative  motion  might  exist  must  have  must  resist  flame  penetration  for  15  preve  1 maaven'ent oper5 
provisions  for  flexibility.  minutes.  [Revision  note:  Based  on  S3.6 

{Revision  note:  Baaed  on  I  3.616]  «  231073  Mixture  con*oU 

§  23.1039  Exhaust  heat  exchangers.  without  being  tested  as  required  by  this  If  the  airplane  has  mixti 

(a)  Each  exhaust  heat  exchanger  section:  each  engine  must  have  a  s< 

must  be  constructed  and  installed  in  a  (1)  Stainless  steel  sheet,  0.015  inch  trol.  The  mixture  contro 

manner  that  assures  its  ability  to  with-  thick.  grouped  and  arranged  so  t 

stand  all  vibration,  inertia,  and  other  (2)  Mild  steel  sheet  (coated  with  alu-  control  of  each  engine  and  i 

loads  to  which  it  may  normally  be  sub-  minum  or  otherwise  protected  against  control  of  all  engines  Is  pc 

jected.  The  heat  exchanger  must  be  corrosion)  0.018  inch  thick.  [Revision  note:  Based  on  §  3.63< 

constructed  of  materials  that  are  suit-  -  (3)  Teme  plate,  0.018  Inch  thick. 

able  for  continued  operation  at  high  (4)  Monel  metal,  0.018  inch  thick.  §  23.1075  Propeller  speed 

temperatures  and  that  are  adequately  re-  (5)  Steel  or  copper  base  alloy  firewall  controls, 

sistant  to  corrosion  due  to  products  con-  fittings.  If  the  airplane  has  prope 

tained  in  exhaust  gases.  [Revision  note:  Combines  §5  3.623—1  and  pitch  controls,  the  contn 

(b)  There  must  be  provisions  to  allow  3.624]  grouped  and  arranged  so  t 

inspection  of  all  critical  parts  of  exhaust  .  control  of  each  engine  and 

heat  exchangers,  particularly  if  welded  §  23.1057  Cowling.  control  of  all  propellers  is  p 

construction  is  used.  Each  heat  ex-  (a)  Each  cowling  must  be  made  and  controls  must  permit  ready 

changer  must  be  ventilated  where  it  is  su ported  so  that  it  can  resist  all  vibra-  tion  of  all  propellers  on  mu] 
subject  to  contact  with  exhaust  gases.  tion.  inerta,  and  air  loads  to  which  it  planes. 

[Revision  note:  Based  on  1 3.617]  may  normally  be  subjected.  There  must  r  Revision  note-  Based  on  S  3  6 

8  10/M  i?  u  ,  .  must  be  provisions  for  rapid  and  com-  1 

■  a  I1  Exhaust  ,.e  a  1  exchangers  piete  drainage  of  all  parts  of  the  cowling  §  23.1077  Propeller  feathe 
used  ui  ventilating  air  heating  in  an  noraial  ground  and  flight  attitudes  „  ' 

systems.  -  “  “  ;  _  8  j.  I*  ^  the  airplane  hnx  prop* 

_  ,  No  drain  may  discharge  where  the  dis-  .  ,  ,  ,  H  „ 

Each  heat  exchanger  used  in  venti-  charge  will  cause  a  fire  hazard.  ing  controla*  eac«  propelle 

wing  air  heating  systems  must  be  con-  (b)  Cowling  must  be  constructed  of  a  separate  control.  Propell 
structed  so  that  exhaust  gases  may  not  fire-resistant  material.  Each  part  of  the  controls  must  have  means  t 
cuter  the  ventilating  air.  airplane  behind  an  opening  in  the  engine  advertent  operation. 

[Be  vision  note:  Based  on  $  8.618]  compartment  cowling  must  be  made  of  [Revision  note:  Based  on  S3; 


[Revision  note:  Based  on  S  3.625] 
POWERPLANT  CONTROLS  AND  ACCESSORIES 
CONTROLS 

§  23.1067  Powerplant  controls. 

Each  powerplant  control  must  con- 

_ _ _ _ _  _ _ _  form  to  §§  23.697  and  23.1503.  Each 

the  engine"  compartment  to  other  parts  control  must  maintain  any  necessary 
of  the  airplane.  Each  opening  in  the  position  without  constant  attention  by 
firewall  or  shroud  must  be  sealed  tight  the  flight  personnel  and  may  not  have  a 
with  fireproof  grommets,  bushings,  or  tendency  to  creep  due  to  control  loads 
firewall  fittings.  Seals  made  of  fire-  or  vibration.  Each  flexible  control  must 
resistant  materials  may  be  used  on  be  of  an  acceptable  type.  Each  control 
single-engine  airplanes  and  multiengine  must  have  adequate  strength  and  rigid- 
-  *  -  •  ...  L_  ity  to  withstand  operating  loads  without 

form  to  the  provisions  of  §  23.73  (<j)  or  failure  or  excessive  deflection. 

§23.75  (b)  or  (C)  if—  •  [Revision  note:  Based  on  §  3.627] 

(1)  The  airplane  has  an  engine  (or 
engines)  with  a  volumetric  displace-  §  23.1069  Throttle  controls. 

The  airplane  must  have  a  throttle 
control  to  give  independent  control  for 
each  engine.  Each  throttle  control  must 
give  a  positive  and  immediately  respon¬ 
sive  means  of  controlling  the  engine. 
Throttle  controls  must  be  grouped  and 
arranged  so  that  separate  control  of  each 
engine  and  simultaneous  control  of  all 
engines  is  possible. 

[Revision  note:  Based  on  §  3.628] 
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g  23.1079  Fuel  system  controls. 

Each  fuel  system  control  must  conform 
to  I  23.879(c). 

[Revision  note:  Based  on  I  3.088] 

§  23.1081  Carburetor  air  preheat  con¬ 
trols. 

The  airplane  must  have  separate  con¬ 
trols  to  regulate  the  temperature  of  the 
carburetor  air  for  each  engine. 

[Revision  note:  Based  on  i  3.684] 

ACCESSORIES 

§23.1091  Powerplant  accessories. 

Each  engine-driven  accessory  must  be 
of  a  type  satisfactory  for  installation  on 
the  engine  involved,  and  must  use  the 
provisions  made  on  the  engine  to  mount 
the  unit.  Electrical  equipment  subject 
to  arcing  or  sparking  must  be  installed 
in  a  manner  that,  minimizes  the  possi¬ 
bility  of  contact  with  any  flammable 
fluids  or  vapors  that  might  be  present  in 
a  free  state. 

[Revision  note:  Based  on  |  3.635] 

§  23.1093  Engine  battery  ignition  sys¬ 
tems. 

(a)  Each  battery  ignition  system  must 
be  supplemented  with  a  generator  that 
is  automatically  made  available  as  an 
alternate  source  of  electrical  energy,  al¬ 
lowing  continued  engine  operation  in  the 
event  of  the  depletion  of  any  battery. 

(b)  The  capacity  of  batteries  and  gen¬ 
erators  must  be  enough  to  meet  the 
simultaneous  demands  of  the  engine  ig¬ 
nition  system  and  the  greatest  demands 
of  other  electrical  system  components 
that  draw  electrical  energy  from  the 
same  source.  The  condition  of  an  in¬ 
operative  generator,  and  the  condition  of 
a  completely  depleted  battery  when  the 
generator  is  running  at  its  normal  op¬ 
erating  speed,  must  be  considered.  If 
there  is  only  one  battery,  the  condition  in 
which  the  battery  is  completely  depleted 
and  the  generator  is  operating  at  idling 
speed  must  be  considered. 

(c)  The  airplane  must  have  a  means 
to  warn  the  appropriate  flight  personnel 
if  malfunctioning  of  any  part  of  the  elec¬ 
trical  system  is  causing  the  continuous 
discharging  of  a  battery  used  for  engine 
ignition. 

[Revision  note:  Based  on  |  8.636] 

POWERPLANT  FIRE  PROTECTION 

§23.1103  Flammable  fluids;  shutoff 
means  for  multiengine  aircraft  which 
must  conform  to  the  .provisions  of 
§  23.73(c)  or  §  23.75(b). 

(a)  Each  engine  must  have  a  means  to 
shut  off  or  otherwise  prevent  hazardous 
quantities  of  fuel,  oil,  deicing  fluid,  and 
other  flammable  fluids  from  flowing  into, 
within,  or  through  the  engine  compart¬ 
ment,  except  in  lines  forming  an  Integral 
part  of  an  engine.  The  closing  of  the 
fuel  shutoff  valve  for  any  engine  may 
not  make  any  of  the  fuel  supply  un¬ 
available  to  the  remaining  engines. 

(b)  Operation  of  the  shutoff  means 
may  not  interfere  with  the  subsequent 
emergency  operation  of  other  equip¬ 
ment  such  as  propeller  feathering 
devices. 

(c)  Each  shutoff  must  be  outside  of 
the  engine  compartment  unless  an 


equally  high  degree  of  safety  is  provided 
with  the  shutoff  inside  the  engine  com¬ 
partment.  It  must  be  shown  that  no 
hazardous  amount  of  flammable  fluid 
could  drain  into  the  engine  compartment 
after  shutoff  has  been  accomplished. 

(d)  The  airplane  must  have  a  means 
to  guard  against  inadvertent  operation 
of  the  shutoff,  and  to  make  it  possible 
for  the  crew  to  reopen  the  shutoff  in 
flight  after  it  has  been  closed. 

[Revision  note:  Based  on  S  3.637] 

§  23.1105  Lines  and  fittings. 

(a)  Each  line  or  fitting  carrying  a 
flammable  fluid  in  the  engine  compart¬ 
ment  must  be  fire  resistant  except — 

(1)  A  line  or  fitting  that  forms  an 
integral  part  of  the  engine;  and 

(2)  A  vent,  drain  line,  or  its  fittings, 
the  failure  of  which  will  not  result  in, 
or  add  to,  a  fire  hazard. 

(b)  If  flexible  hose  is  used,  the  as¬ 
sembly  of  hose  and  end  fittings  must  be 
of  an  approved  type. 

[Revision  note:  Based  on  S  3.638] 

Subpart  F — Equipment 

§  23.1125  General. 

(a)  The  equipment  specified  in 
S  23.1129  must  be  used  to  show  compli¬ 
ance  with  this  part. 

(b)  Unless  otherwise  provided,  addi¬ 
tional  equipment  specified  in  other  parts 
of  this  chapter  for  special  types  of  op¬ 
eration  is  not  required  in  order  to  show 
compliance  with  this  part. 

[ Revision  note:  Based  on  §  3.651] 

§  23.1127  Functional  and  installation 
requirements. 

(a)  Each  item  of  equipment  that  is 
essential  to  the  safe  operation  of  the 
airplane,  including  radio  communication 
and  navigation  equipment  installed  on 
the  airplane,  must  be  found  by  the  Ad¬ 
ministrator  to  adequately  perform  the 
functions  for  which  it  is  to  be  used,  must 
function  properly  when  installed,  and, 
where  appropriate,  must  be  adequately 
labeled  as  to  its  identification,  function, 
and  operating  limitations. 

(b)  The  installation  of  radio  equip¬ 
ment  must  conform  to  §  23.1359. 

[Revision  note:  Combines  IS  3.652  and 
3.652-1] 

Basic  Equipment 

§  23.1129  Required  basic  equipment. 

The  required  basic  equipment  items 
are  as  follows: 

(a)  Flight  and  navigational  instru¬ 
ments: 

(1)  Airspeed  indicator. 

(2)  Altimeter. 

(3)  Magnetic  direction  indicator. 

(b)  Powerplant  instruments  for  each 
engine  or  tank  (if  required) : 

(1)  Fuel  quantity  indicator. 

(2)  Oil  pressure  indicator. 

(3)  Oil  temperature  indicator. 

(4)  Tachometer. 

(5)  Cylinder  head  temperature  indi¬ 
cator. 

(6)  Fuel  pressure  indicator  (if  pump- 
fed  engines  are  used) . 

(7)  Manifold  pressure  indicator  (if 
altitude  engines  are  used) . 

(8)  Oil  quantity  indicator. 


(c)  Electrical  equipment  (if  required) 

(1)  Master  switch  arrangement. 

(2)  Adequate  source(s)  of  electrical 
energy. 

(3)  Electrical  protective  devices. 

(d)  Miscellaneous  equipment: 

(1)  Approved  safety  belts  for  all  occu¬ 
pants. 

(2)  Airplane  flight  manual  (if  required 
by  §  23.1541). 

[Revision  note:  Based  on  |  3.655] 

Instruments;  Installation 

GENERAL 

§  23.1139  Arrangement  and  visibility  of 
instrument  installations. 

(a)  Each  flight,  navigation,  and 
powerplant  instrument  must  be  easily 
visible  to  each  pilot  for  whom  its  use  is 
intended. 

(b)  For  each  multiengine  airplane, 
identical  powerplant  instruments  for  the 
engines  must  be  located  in  a  manner  that 
prevents  confusion  as  to  which  engine 
the  instruments  relate. 

[Revision  note:  Based  on  f  3.661] 

§  23.1141  Instrument  panel  vibration 
characteristics. 

Vibration  characteristics  of  the  instru¬ 
ment  panel  may  not  impair  the  accuracy 
of  any  instrument  or  cause  damage  to  it. 
[Revision  note:  Based  on  S  8.662] 

FLIGHT  AND  NAVIGATIONAL  INSTRUMENTS 
§  23.1151  Airspeed  indicating  system. 

(a)  Except  for  an  allowable  installa- 
tional  error  of  plus  or  minus  three  per¬ 
cent  of  the  calibrated  airspeed,  or  five 
miles  per  hour,  whichever  is  greater, 
each  airspeed  indicating  system  must  in¬ 
dicate  true  airspeed  at  sea  level  under 
standard  conditions — 

<1)  At  all  speeds  from  V0  to  1.3  VSj, 

with  flaps  up;  and 

(2)  At  1.3  V8^,  with  flaps  extended. 

(b)  Calibration  of  each  airspeed  indi¬ 
cating  system  must  be  made  in  flight. 
[Revision  note:  Based  on  I  3.663] 

§  23.1153  Airspeed  indicator  marking. 

Each  airspeed  indicator  must  be 
marked  in  accordance  with  the  require¬ 
ments  of  S  23.1485. 

[Revision  note:  Based  on  f  3.664] 

§23.1155  Static  air  vent  system. 

Each  instrument  with  static  air  case 
connections  must  be  vented  so  that  the 
influence  of  airplane  speed,  the  opening 
and  closing  of  windows,  airflow  varia¬ 
tion,  and  moisture  or  other  foreign 
matter  does  not  seriously  affect  its 
accuracy. 

[Revision  note:  Based  on  S  3.665]  * 

§  23.1157  Magnetic  direction  indicator. 

Each  magnetic  direction  indicator 
must  be  installed  so  that  its  accuracy 
is  not  excessively  affected  by  the  air¬ 
plane’s  vibration  or  magnetic  fields.  In 
addition,  the  magnetic  direction  indi¬ 
cator  must  be  installed  so  that,  after 
it  has  been  compensated,  the  deviation 
in  level  flight  does  not  exceed  ten  degrees 
on  any  heading.  • 

[Revision  note:  Based  on  f  3.666] 
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(2)  The  failure  of  the  energy  supply  §23.1181  Oil  quantity  indicator, 
from  one  source  will  not  interfere  with  The  must  have  a  ground 

the  proper  supply  of  energy  from  any  means  (such  as  a  stick  gauge)  to  indi- 
other  source.  Cate  the  quantity  of  oil  in  each  tank.  If 

[Revision  note:  Based  on  §  3.668]  there  is  an  oil  transfer  system  or  a  re- 

„„„  ,  ..  .  _  ,  serve  oil  supply  system,  there  must  be 

§  23.1163  Flight  director  instrument.  means  to  indicate  the  quantity  of  oil  in 

If  the  airplane  has  a  flight  director  each  tank  to  the  flight  personnel,  during 
instrument,  the  installation  may  not  flight. 

affect  the  performance  and  accuracy  of  [ReVision  note:  Based  on  §  3.674] 
the  required  instruments.  There  must 

be  a  means  for  disconnecting  the  flight  §  23.1183  Cylinder  head  temperature 
director  instrument  from  the  required  indicating  system  for  air-cooled  en- 

instruments  or  their  installations.  gmes. 

[Revision  note:  Based  on  §  3.669]  Each  air-cooled  engine  on  airplanes 

equipped  with  cowl  flaps  must  have  a 
powerplant  instruments  cylinder  head  temperature  indicator.  An 

§23.1173  Operational  markings.  airplane  that  does  not  have  cowl  flaps 

°  must  have  an  indicator  if  compliance 

Instruments  must  be  marked  as  speci-  With  §  23.961  is  shown  at  a  speed  in  ex- 
fled  in  §  23.1489.  cess  of  the  speed  of  best  rate  of  climb. 

[Revision  note:  Based  on  §  3.675] 

Electrical  Systems  and  Equipment 
§  23.1193  Installation. 

Each  electrical  system  must  be  of  a 
type  and  design  that  is  adequate  for  the 
intended  use.  In  addition,  when  in¬ 
stalled,  it  must  be— 

(a)  Free  from  hazards  in  itself,  in  its 
method  of  operation,  and  in  its  effects 
on  other  parts  of  the  airplane;  and 

(b)  Suitably  protected  from  fuel,  oil, 
water,  other  detrimental  substances,  and 

§23.1177  Fuel  quantity  indicator.  mpfiba.nlr.n.1  ritmmgp 

(a)  Each  airplane  must  have  a  means  [Revision  note:  Based  on  S  3.681] 
to  indicate  to  the  flight  personnel  the 
quantity  of  fuel  in  each  tank  during 
flight.  Tanks  with  interconnected  out¬ 
lets  and  airspaces  may  be  considered  as 
one  tank  and  need  not  have  separate 
indicators.  Each  exposed  sight  guage 
must  be  installed  and  guarded  in  a  man¬ 
ner  that  precludes  the  possibility  of 
breakage  or  damage.  A  sight  gauge  that 
forms  a  trap  in  which  water  can  collect 
and  freeze  must  have  means  to  permit 
drainage  on  the  ground.  Each  fuel 
quantity  gauge  must  be  calibrated  to 
read  “zero”  during  level  flight  when  the 
amount  of  fuel  remaining  in  the  tank  is 
equal  to  the  unusable  fuel  supply  deter¬ 
mined  under  §  23.827. 

(b)  No  fuel  gauge  is  required  for  a 
small  auxiliary  tank  that  is  used  only 

maintain  its  required  accuracy  at  all  air-  to  transfer  fuel  to  other  tanks  if  the 
plane  speeds  above  the  best  rate-of-  relative  size  of  the  tank,  the  rate  of  fuel 
climb  speed.  It  must  be  installed  in  a  transfer,  and  operating  instructions  are 
manner  that  prevents  malfunctioning  adequate  to — 
due  to  rain,  oil,  and  other  detrimental  (1)  Guard  against  overflow;  and 

elements.  There  must  be  a  means  to  (2)  Give  the  crew  prompt  warning  if 

indicate  the  adequacy  of  the  power  be- ,  transfer  is  not  proceeding  as  planned, 
ing  supplied  to  the  instruments.  In  (c)  A  fuel  tank  gauge  calibrated  to 
addition,  the  following  applies  to  multi-  read  in  either  gallons  or  pounds,  and 
engine  airplanes:  clearly  marked  to  indicate  which  scale 

(a)  There  must  be  at  least  two  inde-  is  being  used,  may  be  used, 

pendent  sources  of  power  (not  driven  by  IPoulc,„n  R8  o 

the  same  engine),  a  manual  or  an  auto-  KT  combines  Si  3.672  and 

matic  means  for  selecting  the  power 

source,  and  a  means  for  indicating  the  §  23.1179  Fuel  flowmeter  system. 

bfSlowcehe  POWCr  belng  SUPPUed  H  there  Is  a  fuel  flowmeter  system  to 

(b)  The  installation  and  power  supply  the  ,f"el  lme’  the  metering  component 
systems  must  be  designed  £>  that-  ""“‘S*™* 

(1)  The  failure  of  one  Instrument  will 

not  interfere  with  the  proper  supply  of  even^  that  a  malfunction  of  the  metering 
energy  to  the  remaining  instruments;  component  severely  restricts  fuel  flow.  ' 
e^d  [Revision  note:  Based  on  §  3.673] 


§  23.1159  Automatic  pilot  system. 

If  an  automatic  pilot  system  is  in¬ 
stalled,  the  following  requirements 
apply: 

(a)  The  system  must  be  designed  so 
that  the  automatic  pilot  can  either  bq 
quickly  and  positively  disengaged  by 
the  human  pilot  to  prevent  it  from  in¬ 
terfering  with  the  control  of  the  air¬ 
plane,  or  be  overpowered  by  the  human 
pilot  to  enable  him  to  control  the  air¬ 
plane. 

(b)  Unless  there  is  automatic  syn¬ 
chronization,  each  system  must  have  a 
means  to  readily  indicate  to  the  pilot 
the  alignment  of  the  actuating  device 
in  relation  to  the  control  system  it 
operates. 

(c)  Each  manually  operated  control 

for  the  system’s  operation  must  be  read¬ 
ily  accessible  to  the  pilot.  Each  control 
must  operate  in  the  same  plane  and 
sense  of  motion  as  specified  in  §  23.697 
for  cockpit  controls.  The  direction  of  §23.1175  Instrument  lines, 
motion  must  be  plairfly  indicated  on,  or  Each  p^^iant  instrument 
adjacent  to,  each  control.  conform  to  §  23.877.  In  additl 

<d>  strument  line  carrying  in 

be  designed  and  adjusted  so  that,  within  or  gasses  under  pressure 

l SinfVtSSSt  nrS^hJ0  restricted  orifices  or  other  safe 
thj  hur^J?U°*’  It  f  at  the  source  of  the  Pressure  i 

ardous  loads  on  the  airplane  or  create  of  excessive  fluid  or  gas 

hazardous  deviations  in  the  flight  path  f  B 

under  any  conditions  of  flight  appro¬ 
priate  to  its  use,  either  during  normal  [Revision  note:  Based  on  5  3.671] 
operation  or  in  the  event  of  a  malfunc¬ 
tion,  assuming  that  corrective  action  is 
initiated  within  a  reasonable  period  of 
time. 

(e)  Each  system  must  be  designed  so 
that  a  single  malfunction  will  not  pro¬ 
duce  a  hardover  signal  in  more  than  one 
control  axis.  If  the  automatic  pilot 
Integrates  signals  from  auxiliary  con¬ 
trols  or  furnishes  signals  for  operation 
of  other  equipment,  positive  interlocks 
and  sequencing  of  engagement  to  pre¬ 
clude  improper  operation  are  required. 

Protection  against  adverse  interaction  of 
integrated  components,  resulting  from 
a  malfunction,  is  also  required. 

[Revision  note:  Based  on  $  3.667] 

§  23.1161  Gyroscopic  instruments. 

Each  gyroscopic  instrument  installed 
in  airplanes  must  derive  its  energy  from 
power  sources  of  sufficient  capacity  to 


ELECTRIC  POWER  SOURCES 
§  23.1203  Electric  power  sources. 

(a)  Each  electric  power  source,  its 
transmission  cables,  and  its  associated 
control  and  protective  devices,  must  have 
enough  capacity  to  furnish  the  required 
power  at  the  proper  voltage  to  all  load 
circuits  essential  to  the  safe  operation  of 
the  airplane. 

(b)  Compliance  with  paragraph  (a)  of 
this  section  must  be  showfl  by  means  of 
an  electrical  load  analysis,  or  by  elec¬ 
trical  measurements,  that  take  into  ac¬ 
count  all  electrical  loads  applied  to  the 
electrical  system  in  probable  combina¬ 
tions  and  for  probable  durations. 

(c)  There  must  be  at  least  one  gener¬ 
ator  if  the  electrical  system  supplies 
power  to  load  circuits  that  are  essen¬ 
tial  to  the  safe  operation  of  the  airplane. 

(d)  Electric  power  sources  must  func¬ 
tion  properly  independently  and  when 
connected  in  combination.  The  failure 
or  malfunction  of  any  electric  power 
source  may  not  impair  the  ability  of  any 
remaining  source  to  supply  load  circuits 
which  are  essential  to  the  safe  operation 
of  the  airplane. 

(e)  Each  electric  power  source  control 
must  permit  independent  operation  of 
each  source. 

[Revision  note:  Based  on  $  3.682] 

§  23.1205  Storage  battery  design  and 
installation. 

Unless  operating  experience  with  simi¬ 
lar  battery  designs  and  installations 
shows  that  no  temperature  or  pressure 
problems  will  arise  with  a  particular 
battery  design  and  installation,  it  must 
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be  shown  for  each  battery  design  and 
installation  that  the  following  conditions 
are  met: 

(a)  Safe  cell  temperatures  and  pres¬ 
sures  will  be  maintained  during  all  prob¬ 
able  charging  or  discharging  conditions. 

(b)  No  uncontrolled  Increase  in  cell 
temperature  will  result  when  the  storage 
battery  Is  recharged  (after  previous  com¬ 
plete  discharge)  at  the  maximum  regu¬ 
lated  voltage,  during  a  flight  of  maxi¬ 
mum  duration,  under  the  most  adverse 
cooling  conditions  likely  to  occur  in 
service. 

(c)  Explosive  or  toxic  gases  emitted 
by  the  storage  battery  in  normal  opera¬ 
tion,  or  as  a  result  of  any  probable  mal¬ 
function  in  the  charging  system  or  bat¬ 
tery  Installation,  will  not  accumulate  in 
hazardous  quantities  within  the  airplane. 

(d)  Corrosive  fluids  or  gases  which 
may  be  emitted  or  spilled  from  the  stor¬ 
age  battery  will  not  damage  surrounding 
airplane  structures  or  adjacent  essen¬ 
tial  equipment. 

[Revision  note:  Based  on  f  3.683] 

§  23.1207  Generator. 

Each  generator  must  be  able  to  deliver 
its  continuous  rated  power. 

[Revision  note:  Based  on  f  3.685] 

§  23.1209  Generator  controls. 

(a)  Generator  voltage  control  equip¬ 
ment  must  be  able  to  dependably  regu¬ 
late  the  generator  output  within  rated 
limits. 

(b)  Each  generator  reverse  current 
cutout  must  be  designed  and  installed 
so  that  the  generator  is  disconnected 
from  the  battery  and  other  generators 
when  the  generator  is  developing  a  volt¬ 
age  of  such  a  value  that  enough  current 
to  cause  malfunctioning  can  flow  into 
the  generator. 

[Revision  note:  Based  on  {  3.686] 
INSTRUMENTS 

§  23.1219  Electric  power  system  instru¬ 
ments. 

(a)  The  airplane  must  have  a  means 
to  indicate  to  appropriate  crewmembers 
those  electric  power  system  quantities 
that  are  essential  for  the  safe  operation 
of  the  system. 

(h)  For  direct  current  systems,  an 
ammeter  which  can  be  switched  into 
each  generator  feeder  may  be  used.  If 
there  is  only  one  generator,  the  ammeter 
may  be  in  the  battery  feeder. 

[Revision  note:  Based  on  S  3.687  and  the  note 
following] 

MASTER  SWITCH 

§  23.1221  Arrangement. 

The  airplane  must  have  a  master 
switch  arrangement  to  allow  expeditious' 
disconnection  of  all  electric  power 
sources  from  the  main  bus.  The  point  of 
disconnection  must  be  adjacent  to  the 
power  sources.  Load  circuits  may  be 
connected  so  that  they  remain  energized 
after  the  master  switch  is  opened  if  they 
are  protected  by  circuit  protective  de¬ 
vices,  rated  at  five  amperes  or  less  located 
next  to  the  electric  power  source. 
[Revision  note:  Based  on  §  3.688] 


§  23.1223  Master  switch  installation. 

Each  master  switch  or  its  controls  must 
be  Installed  so  that  it  is  easily  discerni¬ 
ble  and  accessible  to  a  member  of  the 
crew  in  flight. 

[Revision  note:  Based  on  §  3.689] 
PROTECTIVE  DEVICES 


tance  or  insulating  material  between 
current  carrying  parts  and  the  housing 
so  that  vibration  in  flight  will  not  cause 
shorting.  They  must  provide  sufficient 
illumination  to  make  all  instruments  and 
controls  easily  readable  and  discernible. 
A  cabin  dome  light  is  not  an  instrument 
light. 


§  23.1233  Fuses  or  circuit  breakers. 

Protective  devices  (fuses  or  circuit 
breakers)  must  be  installed  in  the  cir¬ 
cuits  of  all  electrical  equipment  except 
the  main  circuits  of  starter  motors  or 
other  circuits  where  no  hazard  is  pre¬ 
sented  by  their  omission.  Not  more  than 
one  circuit  that  is  essential  to  safety  in 
flight  may  be  protected  by  a  single  pro¬ 
tective  device.  Each  resettable  type  cir¬ 
cuit  protective  device  must  be  designed 
so  that  a  manual  operation  is  required  to 
restore  service  after  tripping,  and  so  that, 
when  an  overload  or  circuit  fault  exists, 
it  will  open  the  circuit  irrespective  of 
the  position  of  the  operating  control. 
[Revision  note:  Based  on  f  3.690] 

§  23.1235  Protective  devices  installa¬ 
tion. 

If  the  ability  to  reset  a  circuit  breaker 
or  to  replace  a  fuse  is  essential  to  safety 
in  flight,  the  circuit  breaker  or  fuse  must 
be  in  a  position  and  identified  so  that 
it  can  be  readily  reset  or  replaced  in 
flight.  - 

[Revision  note:  Based  on  S  3.691] 

§  23.1237  Spare  fuses. 

If  fuses  are  used,  there  must  be  one 
spare  of  each  rating,  or  50  percent  spare 
fuses  of  each  rating,  whichever  is 
greater. 

[Revision  note:  Based  on  i  3.692] 

ELECTRIC  CABLES 

§23.1247  Electric  cables. 

Each  electric  connecting  cable  must  be 
of  adequate  capacity.  A  cable  that 
would  overheat  in  the  event  of  circuit 
overload  or  fault  must  be  flame  resistant 
and  may  not  emit  dangerous  quantities 
of  toxic  fumes. 

[Revision  note:  Based  on  S  3.693] 

SWITCHES 

§  23.1249  Switches. 

Each  switch  must  be  able  to  carry  its 
rated  current  and  must  be  constructed 
with  sufficient  distance  or  insulating  ma¬ 
terial  between  current  carrying  parts 
and  the  housing  so  that  vibration  in 
flight  will  not  cause  shorting. 

[Revision  note:  Based  on  S  3.694] 

§  23.1251  Switch  installation. 

p,  Each  switch  must  be  installed  so  that 
it  is  readily  accessible  to  the  appropriate 
crewmember.  Each  switch  must  be  suit¬ 
ably  labeled  as  to  operation  and  the 
circuit  controlled. 

[Revision  note:  Based  on  {  3.695] 
INSTRUMENT  LIGHTS 
§23.1261  Instrument  lights. 

If  there  are  instrument  lights,  they 
must  be  constructed  with  sufficient  dis- 


[ Revision  note:  Combines  §S  3.696  and 

3.696-1] 

§  23.1263  Instrument  light  installation. 

Instrument  lights  must  be  installed  so 
that  their  direct  rays,  and  rays  reflected 
from  the  windshield  or  other  surface,  are 
shielded  from  the  pilot’s  eyes. 

[Revision  note:  Baaed  on  S  8.697] 

LANDING  LIGHTS 
§  23.1273  I smding  lights. 

If  there  are  landing  lights,  they  must 
be  of  acceptable  types. 

[Revision  note :  Based  on  i  3.698] 

§  23.1275  Landing  light  installation. 

Landing  lights  must  be  Installed  so 
that  no  dangerous  glare  is  visible  to  the 
pilot  and  so  that  the  pilot  is  not  seriously 
affected  by  halation.  In  addition,  they 
must  provide  adequate  illumination  for 
night  landing. 

[Revision note:  Based  on  i  3.699] 

POSITION  LIGHTS 

§  23.1285  Position  light  system  instal¬ 
lation. 

(a)  Each  position  light  system  must 
consist  of  the  following  lights: 

(1)  Forward  position  lights  consisting 
of  a  red  and  a  green  light,  spaced  lat¬ 
erally  as  far  apart  as  practicable,  and 
installed  in  a  forward  location  on  the 
airplane  so  that,  with  the  airplane  in 
normal  flying  position,  the  red  light  is 
displayed  on  the  left  side  and  the  green 
light  is  displayed  on  the  right  side.  The 
individual  lights  must  be  of  approved 
types. 

(2)  A  rear  position  white  light, 
mounted  as  far  aft  as  practicable.  The 
light  must  be  of  an  approved  type. 

(b)  The  two  forward  position  lights 
and  the  rear  position  light  must  make  a 
single  circuit. 

(c)  The  light  covers  or  color  filters 
used  must  be  made  of  flame-resistant 
material  and  must  be  constructed  so  that 
they  will  not  change  color  or  shape,  or 
suffer  any  appreciable  loss  of  light  trans¬ 
mission,  during  normal  use. 

[Revision  note:  Based  on  §  3.700] 

§  23.1287  Position  light  system  dihedral 
angles. 

The  forward  and  rear  position  lights, 
when  installed  on  the  airplane,  must 
show  unbroken  light  within  the  dihedral 
angles  specified  in  this  section. 

(a)  Dihedral  angle  L  (left)  is  formed 
by  two  intersecting  vertical  planes,  one 
parallel  to  the  longitudinal  axis  of  the 
airplane  and  the  other  at  110  degrees 
to  the  left  of  the  first,  when  looking  for¬ 
ward  along  the  longitudinal  axis. 

(b)  Dihedral  angle  R  (right)  is  formed 
by  two  intersecting  vertical  planes,  one 
parallel  to  the  longitudinal  axis  of  the 
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planes  70  degrees  to  the  right  and  left  phibian,  it  must  be  able  to  show  a  white 
of  the  axis  of  maximum  illumination,  light  for  at  least  two  miles  at  night 
[Revision  note:  Combines  55  3.703.  3.702-1,  under  clear  atmospheric  conditions, 
and  3.702-2]  (b)  Each  riding  light  must  be  installed 

so  that  it  shows  the  maximum  unbroken 
§  23.1291  Minimum  intensities  in  the  light  practicable  when  the  airplane  is 
horizontal  plane  of  forward  and  rear  moore<i  or  drifting  on  the  water.  Exter- 
position  lights. _ _ nally  hung  lights  may  be  used. 

I  Angle  from  right  or  [Revision  note:  Based  on  5  3.704] 


Dihedral  angle 
(light  Involved) 

Angle  from  right  or 
left  of  longitudinal 
axis,  measured  from 
dead  ahead 

Intensity 

(candles) 

L  and  R  (forward 

0°  to  10° . . 

40 

red  and  green). 

10»  to  20° . 

30 

20°  to  110°.. . 

5 

A  (rear  white) . 

no*  to  i80°_  _ 

20 

Effective 

Angle  above  or  below  horizontal  plane 

Intensity 

(candles) 

0°  to  5° . 

100 

5°  to  10° . 

60 

10°  to  20° . 

20 

20°  to  30° . 

10 

Overlaps 

- 

Maximum  intensity 

Area  A 
(candles) 

Area  B 
(candles) 

Green  in  dihedral  angK  L . 

10 

1 

Red  in  dihedral  angle  R . 

10 

1 

Green  in  dihedral  angle  A _ 

5 

1 

Red  in  dihedral  angle  A . 

6 

1 

Rear  white  in  dihedral  angle  L. 

5 

1 

Rear  white  in  dihedral  angle  R. 

6 

1 

Angle  above  or  below  horizontal 

Intensity 

0* . 

1.00  Z. 

0°  to  6* . 

0.00/. 

6°  to  10° . - . . 

0.*0  I. 

10“  to  15° . - . 

0.70  /. 

16*  to  20° . 

0.50/. 

20°  to  30° . - . 

0.30  /. 

30*  to  40° . 

0.10  /. 

40"  to  90° . - . 

0.05/. 
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(2)  The  foDovfag  relation  Is  aonumort: 


/  -  _ . 

* 

whoa—  » 

Cl)  It -eflective  Intensity  (candles); 

(11)  7(0  —  Instantaneous  intensity  as  a  function  of  time; 
and 

(ill)  flash  time  interval  (seconds). 

| Revision  note:  Combines  II  8.706,  figure  3- 
18,  and  8.706-1  (1st  sentence)  ] 

§  23.1317  AnUcollision  light  system  for 
airplanes  for  which  an  application 
for  a  type  certificate  was  made  before 
April  1, 1957. 

(a)  Airplanes  for  which  application 
for  a  type  certificate  was  made  before 
April  1.  1957,  may  be  certificated  for 
night  operation  without  an  anticollision 
light  system.  If  there  is  an  anticollision 
light  system,  it  must  conform  either  to 
i  23.1315  or  paragraphs  (b)  through  (d) 
of  this  section. 

(b)  The  anticollision  light  system 
must  be  of  the  rotating  beacon  type. 
It  must  be  installed  cm  top  of  the  fuse¬ 
lage  or  the  tail  in  a  location  where  the 
light  will  not  impair  the  flight  crew’s 
vision  and  will  not  detract  from  the  con- 
spicuity  of  the  position  lights.  If  there 
Is  no  acceptable  location  on  top  of  the 
fuselage  or  tail,  a  bottom  fuselage  Instal¬ 
lation  may  be  used. 

(c)  The  color  of  the  anticollision  light 
must  be  aviation  red,  in  accordance  with 
the  specifications  of  {23.1297(a). 

(d)  The  arrangement  of  the  anticolli¬ 
sion  light  (the  number  of  light  sources, 
beam  width,  speed  of  rotation,  and  simi¬ 
lar  items) ,  must  provide  an  eflective  flash 
frequency  of  not  less  than  40  nor  more 
than  100  cycles  per  minute,  with  an  on- 
off  ratio  not  less  than  1 :  75. 

( Revision  note:  Based  on  I  3.706-1  (lees  1st 
sentence)  ] 

Safety  Equipment:  Installation 
§  23.1327  Marking. 

Required  safety  equipment  which  the 
crew  Is  expected  to  operate  In  an  emer¬ 
gency  (such  as  flares  and  automatic  life 
raft  releases)  must  be  readily  accessible 
and  plainly  marked  as  to  method  of 
operation.  If  this  equipment  is  carried 
in  lockers,  compartments,  or  other  stor¬ 
age  places,  the  storage  places  must  be 
marked  for  the  benefit  of  passengers 
and  crew. 

| Revision  note:  Based  on  $  3.711] 

§  23.1329  Deicers. 

If  there  are  pneumatic  deicers,  the 
Installation  must  be  made  In  accordance 
with  approved  data.  There  must  be  a 
positive  means  to  deflate  the  pneumatic 
boots. 

| Revision  note:  Based  on  I  3.712] 

§23.1335  Safety  belts. 

Each  safety  belt  must  be  of  an  ap¬ 
proved  type.  The  rated  strength  of  the 
safety  belt  may  not  be  less  than  that 
required  to  withstand  the  ultimate  load 
factors  specified  In  S  23.709(b),  consid¬ 
ering  the  dimensional  characteristics  of 
the  safety  belt  installation  for  the  spe¬ 
cific  seat  or  berth  arrangement.  Each 
safety  belt  must  be  attached  so  that  no 
part  of  the  anchorage  will  fail  at  a  load 
lower  than  that  which  would  result  from 
the  application  of  ultimate  load  factors 


equal  to  those  specified  In  123.709(b) 
multiplied  by  a  factor  of  1.33.  This 
factor  must  be  used  in  place  of  the  fitting 
factor  prescribed  In  §  23.505.  For  safety 
belts  for  berths  parallel  to  the  longi-^ 
tudinal  axis  of  the  airplane,  the  forward 
load  factor  need  not  be  applied. 

(Revision  note:  Based  on  |  3.7161 

EMERGENCY  FLOTATION  AND  SIGNALING 
EQUIPMENT 

§  23.1345  Rafts  and  life  preservers. 

Each  raft  and  life  preserver  must  be 
of  an  approved  type. 

(Revision  note:  Based  on  i  3.716] 

§  23.1347  Installation. 

If  ' emergency  flotation  and  signaling 
equipment  is  required,  it  must  be  in¬ 
stalled  so  that  it  is  readily  available  to 
the  crew  and  passengers.  Each  raft 
released  automatically  or  by  the  pilot 
must  be  attached  to  the  airplane  by 
means  of  a  line  to  keep  it  adjacent  to  the 
airplane.  This  line  must  be  weak  enough 
to  break  before  submerging  the  empty 
raft. 

[Revision  note:  Based  on  i  3.717] 

§  23.1349  Signaling  device. 

If  a  signaling  device  is  required  by 
other  parts  in  this  chapter,  it  must 
be  accessible  and  function  satisfactorily 
and  must  be  free  of  any  hazard  In  Its 
operation. 

[Revision  note:  Based  on  $  3.718] 

Radio  Equipment:  Installation 
§  23.1359  General. 

Radio  equipment  and  installations  in 
the  airplane  must  be  fj;ee  of  hazards  in 
themselves,  in  their  method  of  operation, 
and  in  their  effects  on  other  components 
of  the  airplane. 

[Revision  note:  Based  on  §  3.721] 

Miscellaneous  Equipment:  Installation 

§  23.1369  Accessories  for  multiengine 
airplanes. 

Engine-driven  accessories  essential  to 
the  safe  operation  of  the  airplane  must 
be  distributed  among  two  or  more  en¬ 
gines  so  that  the  failure  of  any  one  en¬ 
gine  will  not  impair  the  safe  operation  of 
the  airplane  through  the  malfunctioning 
of  these  accessories. 

[Revision  note:  Based  on  $  3.725] 

HYDRAULIC  SYSTEMS 
§  23.1379  General. 

Each  hydraulic  system  and  element  of 
the  system  must  be  designed  to  with¬ 
stand,  without  exceeding  the  yield  point, 
all  structural  loads  In  addition  to  the 
hydraulic  loads  that  might  be  Imposed. 
[Revision  note:  Based  on  $3,726] 

§  23.1381  Tests. 

Each  hydraulic  system  must  be  sub¬ 
stantiated  by  proof  pressure  tests.  When 
proof  tested,  no  part  of  the  hydraulic 
system  may  fail,  malfunction,  or  experi¬ 
ence  a  permanent  set.  The  proof  load 
of  any  system  must  be  1.5  times  the 
maximum  operating  pressure  of  that 
system. 

(Revision  note:  Based  on  $  3.727] 


§  23.1383  Accumulators. 

No  hydraulic  aocumlator  or  pressurized 
reservoir  may  be  installed  on  the  engine 
side  of  the  firewall  unless  It  is  an  inte¬ 
gral  part  of  the  engine  or  propeller. 
[Revision  note:  Based  on  $  8.728] 

Subpart  G — Operating  Limitations 
and  Information 

§  23.1403  General. 

There  must  be  a  means  to  adequately 
Inform  the  pilot  and  other  appropriate 
crewmembers  of  the  operating  limita¬ 
tions  upon  which  the  type  design  is 
based.  Any  other  information  (concern¬ 
ing  the  airplane)  found  by  the  Adminis¬ 
trator  to  be  necessary  for  safety  during 
its  operation  must  also  be  made  avail¬ 
able  to  the  crew. 

[Revision  note:  Baaed  on  §  3.736] 
Limitations 

§  23.1413  Limitations ;  general. 

The  operating  limitations  specified  in 
Sfi  23.1423  through  23.1453,  and  any  sim¬ 
ilar  limitations,  must  be  established  for 
each  airplane  to  be  certificated  and  made 
available  to  the  operator  in  the  manner 
prescribed  in  |f  23.1473  through  23.1547, 
unless  those  limitations  are  unnecessary 
for  safe  operation  because  of  the  design 
of  the  airplane. 

[Revision  note:  Based  on  §  3.737] 

AIRSPEED 

§  23.1423  Airspeed  limitations. 

The  airspeed  limitations  must  be  es¬ 
tablish  in  accordance  with  the  following: 

(a)  Never -exceed  speed  VNE.  No 
never-exceed  speed  may  exceed  the 
lesser  of — 

(1)  0.9  VD  chosen  in  accordance  with 
§  23.245;  or 

(2)  0.9  times  the  maximum  speed 
demonstrated  in  accordance  with  §  23.- 
197  but  not  less  than  0.9  times  the  mini¬ 
mum  value  of  Vd  permitted  by  $  23.245. 

(b)  Maximum  structural  cruising 
speed  Vno'  No  maximum  structural 
cruising  speed  may  be — 

(1)  Greater  than  V0  chosen  in  ac¬ 
cordance  with  §  23.245 ; 

(2)  Greater  than  0.89  times  VKE  es¬ 
tablished  under  paragraph  (a)  of  this 
section;  ‘and 

(3)  Less  than  the  minimum  Vc  per¬ 
mitted  in  5  23.245. 

(c)  Maneuvering  speed  VA.  The  ma¬ 
neuvering  speed  must  be  determined  in 
accordance  with  §  23.245. 

(d)  Flaps-extended  speed  VFE: 

(1)  No  flaps-extended  speed  VFE  may 
be  less  than  the  minimum  value  of  design 
flap  speed  in  SS  23.265  and  23.347,  nor 
more  than  the  lesser  of — 

(1)  The  design  flap  speed,  VF,  chosen 

in  accordance  with  §  23.265;  or 

(ii)  The  design  flap  speed  chosen  in 
accordance  with  §  23.247. 

(2)  Additional  combinations  of  flap 
setting,  airspeed,  and  engine  power  may 
be  established  if  the  structure  has  been 
proven  for  the  corresponding  design 
conditions. 
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Markings  and  Placards  tude  with  engine  (s)  operating  and  radio 

......  __  .  .  ,  receiver(s)  on  or  off  (state  which),  must 

§  23.1473  Markings  and  placard*.  be  stalled  on  or  in  close  proximity 

(a)  Except  as  provided  in  S  23.1529  to  the  magnetic  direction  indicator.  The 
(b) ,  all  specified  markings  and  placards  calibrated  readings  must  be  to  known 
are  required  for  all  airplanes  certificated  magnetic  headings  in  not  greater  than 
in  the  normal,  utility,  and  acrobatic  cat-  30®  increments. 

egories.  Placards  must  be  displayed  in  [Revision  note:  Based  on  i  3.758] 
a  conspicuous  place.  No  placard  or 

marking  may  be  easily  erased,  disfigured,  §  23.1489  Powerplant  instruments, 
or  obscured.  Additional  informational  Each  required  powerplant  instrument 
placards  and  instrument  markings  with  must  be  marked  with  a  red  radial  line  at 
a  direct  and  important  bearing  on  safe  the  maximum  and  minimum  (if  appli- 
operation  may  be  required  by  the  Ad-  cable)  indications  for  safe  operation, 
ministrator  because  of  unusual  design,  The  normal  operating  ranges  must  be 
operating,  or  handling  characteristics.  marked  with  a  green  arc  that  may  not 

(b)  If  an  airplane  is  to  be  certificated  extend  beyond  the  maximum  and  mini¬ 
in  more  than  one  category,  the  appli-  mum  limits  for  continuous  operation, 
cant  must  select  one  category  on  which  Takeoff  and  precautionary  ranges  must 
the  placards  and  markings  on  the  air-  be  marked  with  a  yellow  arc.  Ranges  of 
plane  are  to  be  based.  The  placard  and  .  engine  speed  that  are  restricted  because 
marking  information  for  the  other  cate-  of  excessive  engine  or  propeller  vibra- 
gories  in  which  the  airplane  is  to  be  tion  must  be  marked  with  a  red  arc. 
certificated  must  be  recorded  in  the  air-  lRevision  note:  Based  on  f  3.759] 

plane  flight  manual.  A  reference  to  this 

information  must  be  on  a  placard  which  §  23.1491  Oil  quantity  indicators, 
must  also  indicate  the  category  on  which  Each  oil  quantity  indicator  must  be 
the  airplane  placards  and  markings  are  suitably  marked  with  such  a  number  of 
based-  increments  that  the  indicator  readily 

[Revision  note:  Based  on  $  3.755]  and  accurately  indicates  the  quantity  of 

INSTRUMENT  MARKINGS  °“* 

[Revision  not:  Based  on  f  3.760] 

§  23.1483  Instrument  markings.  _  __  , ...  „  ,  ... 

_  ,  .  ,  ,  ,  ,  §  23.1493  Fuel  quantity  indicator. 

Each  instrument  must  be  marked  in 

accordance  with  §5  23.1485  through  I*  the  unusable  fuel  supply  for  any 
23.1493.  If  these  markings  are  on  the  tank  exceeds  one  gallon  or  five  percent 
cover  glass  of  the  instrument,  there  must  of  capacity ,  whichever  is 

be  adequate  provisions  to  maintain  the  greater,  there  must  be  a  red  band  on  the 
correct  alignment  of  the  glass  cover  with  fuel  Quantity  indicator,  extending  from 
the  face  of  the  dial.  Each  arc  and  line  the  calibrated  zero  reading  to  the  lowest 
must  be  wide  enough  to  be  clearly  and  jading  obtainable  in  the  level  flight 
easily  visible  to  the  pilot.  attitude.  There  must  be  a  suitable  nota- 

^  tion  in  the  airplane  flight  manual  to 

[Revision  note:  Based  on  §  3.756]  indicate  to  the  flight  personnel  that  the 

§  23.1485  Airspeed  indicator.  fuel  remaining  in  the  tank  when  the 

,  v  «  ^  .  .  .  quantity  indicator  reads  “zero”  cannot  be 

(a)  Calibrated  airspeed  must  be  used.  used  gofeiv  in  flieht 
The  following  markings  must  be  made: 

(1)  For  the  never-exceed  speed  VM,  IRevislon  note:  Based  on  5  3.761] 

a  radial  red  line.  *  control  markings 

(2)  For  the  caution  range,  a  yellow  c  o*»  i  en* 
arc  extending  from  the  red  line  specified  8 

in  subparagraph  (1)  to  the  upper  limit  Each  cockpit  control,  except  the  pri- 
of  the  green  arc  specified  in  subpara-  mary  flight  controls  and  simple  push 
graph  (3)  of  this  paragraph.  button  type  starter  switches,  must  be 

(3)  For  the  normal  operating  range,  plainly  marked  as  to  its  function  and 
a  green  arc  with  the  lower  limit  at  Va  method  of  operation. 

with  maximum  weight  and  with  landing  [Revision  note:  Combines  Si  3.762  and 
gear  and  wing  flaDs  retracted,  and  the  3,762-1 1 


5148 


PROPOSED  RULE  MAKING 


marked  to  Indicate  the  position  corre¬ 
sponding  to  each  engine. 

(d)  The  usable  capacity  of  each  tank 
must  be  indicated  adjacent  to  or  on  the 
fuel  tank  selector  control. 

{Revision  note:  Based  on  I  3.764] 

g  23.1509  Accessory  and  auxiliary  con¬ 
trols. 

(a)  If  retractable  landing  gear  is  used, 
the  indicator  required  by  §  23.631  must 
be  marked  so  that  the  pilot  can  ascer¬ 
tain  at  all  times  that  the  wheels  are 
secured  in  the  extreme  positions. 

(b)  Each  emergency  control  must  be 
colored  red  and  clearly  marked  as  to  its 
method  of  operation. 

[Revision  note:  Based  on  §  3.765] 

MISCELLANEOUS 

§  23.1519  Baggage  compartments,  bal¬ 
last  location,  and  special  seat  loading 
limitations. 

(a)  Each  baggage,  cargo,  and  ballast 
location  must  bear  a  placard  that  states 
the  maximum  allowable  weight  for  that 
location  and,  if  applicable,  special  limi¬ 
tations  on  contents  due  to  loading 
requirements. 

(b)  If  the  maximum  allowable  weight 
to  be  carried  in  a  seat  is  less  than  170 
pounds,  there  must  be  a  placard  per¬ 
manently  attached  to  the  seat  structure 
that  states  the  maximum  allowable 
weight  to  be  carried  in  that  seat. 
[Revision  note:  Based  on  I  3.766] 

§  23.1521  Fuel,  oil,  and  coolant  filler 
openings. 

The  following  information  must  be 
marked  on  or  adjacent  to  the  filler  cover: 

(a)  For  each  fuel  tank,  the  word- 
'‘fuel’',  the  minimum  allowable  fuel  grade 
or  designation  for  the  engines  installed, 
and  the  usable  fuel  tank  capacity. 

(b)  For  each  oil  tank,  the  word  “oil” 
and  the  oil  tank  capacity. 

(c)  For  each  coolant  tank,  the  name 
of  the  proper  coolant  fluid  and  the  ca¬ 
pacity  of  the  coolant  system. 

[Revision  note:  Based  on  1 8.767] 
§23.1523  Emergency  exit  placards. 

Each  emergency  exit  placard  and  op¬ 
erating  control  must  be  colored  red. 
There  must  be  a  placard  adjacent  to  the 
control  that  clearly  Indicates  the  exit  to 
be  an  emergency  exit  and  describes  the 
method  of  operation  of  the  control. 
[Revision  note:  Based  on  13.768] 

§  23.1525  Approved  flight  maneuvers. 

(a)  For  normal  category  airplanes, 
there  must  be  a  placard  in  front  of  and 
in  clear  view  of  the  pilot  stating:  “No 
acrobatic  maneuvers,  including  spins, 
approved.” 

(b)  For  utility  category  airplanes, 

there  must  be  a  placard  in  dear  view 
of  the  pilot  stating:  “Acrobatic  maneu¬ 
vers  are  limited  to  the  following _ ” 

(list  approved  maneuvers) . 

(c)  For  acrobatic  category  airplanes, 
there  must  be  a  placard  in  clear  view 
of  the  pilot  listing  the  approved  acro¬ 
batic  maneuvers  and  the  recommended 
entry  airspeed  for  each.  If  inverted 
flight  maneuvers  are  not  approved,  the 


placard  must  bear  a  notation  to  this 
effect. 

[Revision  note:  Based  on  §  8.760] 

§  23.1527  Operating  limitations  plac¬ 
ard.  , 

There  must  be  a  placard  in  clear  view 
of  the  pilot  stating:  “This  airplane  must 

be  operated  as  a _ or _ 

category  airplane  in  compliance  with  the 
operating  limitations  stated  in  the  form 
of  placards,  markings,  and  manuals”  (in¬ 
sert  correct  categories). 

[Revision  note:  Based  on  §3.770] 

§  23.1529  Airspeed  placards. 

(a)  For  all  airplanes.  There  must  be 
an  airspeed  placard  in  clear  view  of  the 
pilot  and  as  close  as  practicable  to  the 
airspeed  indicator.  This  placard  must 
list: 

(1)  The  maximum  speed  for  landing 
gear  operation  and  the  maximum  speed 
with  landing  gear  extended,  if  the  air¬ 
plane  is  equipped  with  retractable  land¬ 
ing  gear; 

(2)  The  design  maneuvering  speed 

v  (3)  The  minimum  control  speed  vM0: 
and 

(4)  The  demonstrated  crosswind 

velocity. 

(b)  For  airplanes  of  more  than  6,000 
pounds.  The  placard  required  by  para¬ 
graph  (a)  of  this  section  must  also 
include —  ■ 

(1)  The  recommended  climb  speed; 

(2)  The  best  angle  of  climb  speed; 

(3)  The  engine  -  inoperative  -  climb 
speed;  and 

(4)  The  demonstrated  crosswind 

speeds. 

[Revision  note:  Based  on  §  3.771] 

§  23.1531  Kinds-of-operation  placard. 

There  must  be  a  placard  in  clear  view 
of  the  pilot  that  specifies  the  kind  of  op¬ 
erations  (such  as  VFR,  IFR,  day,  or 
night)  and  the  meteorological  conditions 
(such  as  icing  conditions)  to  which  the 
operation  of  the  airplane  is  limited,  or 
from  which  it  is  prohibited,  by  the  equip¬ 
ment  installed. 

[Revision  note:  Based  on  §  3.772] 

Airplane  Flight  Manual 

§  23.1541  Airplane  flight  manual. 

(a)  There  must  be  an  airplane  flight 
manual  for  each  airplane  of  more  than 
6,000  pounds  maximum  certificated 
weight.  Thfe  parts  of  this  document 
listed  below  must  be  verified  and  ap¬ 
proved  by  the  Administrator,  and  must 
be  segregated,  identified,  and  clearly  dis¬ 
tinguished  from  parts  not  so  approved. 
Additional  items  of  information  with  a 
direct  and  important  bearing  on  safe  op¬ 
eration  may  be  required  by  the  Adminis¬ 
trator  when  unusual  design,  operating, 
or  handling  characteristics  so  warrant. 

(b)  For  airplanes  with  a  maximum 
certificated  weight  of  6,000  pounds  or 
less,  an  airplane  flight  manual  is  not 
required.  However,  the  information  pre¬ 
scribed  in  this  part  for  inclusion  in  the 
airplane  flight  manual  must  be  made 
available  to  the  operator  in  the  form  of 


clearly  stated  placards,  markings,  or 
manuals. 

[Revision  note:  Based  on  §  3.777] 

§23.1543  Operating  limitations. 

(a)  Airspeed  limitations.  Each  air¬ 
plane  flight  manual  must  include  enough 
information  to  allow  proper  marking  of 
the  airspeed  limitations  on  the  indi¬ 
cator,  as  required  in  8  23.1485.  It  must 
also  include  the  design  maneuvering 
speed  and  the  maximum  safe  airspeed  at 
which  the  landing  gear  can  be  safely 
lowered.  In  addition,  the  significance 
of  the  airspeed  limitations  and  of  the 
color  coding  used  must  be  explained. 

(b)  Powerplant  limitations.  Each  air¬ 
plane  flight  manual  must  include  enough 
informatioh  to  outline  and  explain  all 
powerplant  limitations  and  to  allow 
marking  the  instruments  as  required  by 
§  23.1489. 

(c)  Weight.  The  airplane  flight  man¬ 
ual  must  include — 

(1)  The  maximum  certificated  weight; 

(2)  The  empty  weight  and  center  of 
gravity  location ; 

(3)  The  useful  load;  and 

(4)  The  composition  of  the  useful  load, 
including  the  total  weight  of  fuel  and 
oil  with  tanks  f  ulL 

(d)  Load  distribution.  Each  airplane 
flight  manual  must  include  all  author¬ 
ized  center  of  gravity  limits.  If  the 
available  space  for  loading  the  airplane 
is  adequately  placarded  or  arranged  so 
that  any  reasonable  distribution  of  the 
useful  load  listed  in  weight  above  will 
not  result  in  a  center  of  gravity  outside 
of  the  stated  limits,  the  manual  need  not 
include  any.  information  other  than  the 
statement  of  center  of  gravity  limits.  In 
each  other  case,  the  manual  must  include 
adequate  information  to  indicate  satis¬ 
factory  loading  combinations  that  will 
assure  maintaining  the  center  of  gravity 
within  approved  limits. 

(e)  Maneuvers.  The  airplane  flight 
manual  must  include  the  authorized 
maneuvers,  their  appropriate  airspeed 
limitations,  and  the  unauthorized 
maneuvers,  in  accordance  with  the 
following: 

(1)  Normal. category  airplanes.  Acro¬ 
batic  maneuvers,  including  spins,  are 
unauthorized.  If  the  airplane  has  been 
demonstrated  to  be  “characteristically 
incapable  of  spinning”  in  accordance 
with  8  23.171(d),  a  statement  to  this 
effect  must  be  entered. 

(2)  Utility  category  airplanes.  Au¬ 
thorized  maneuvers  demonstrated  in  the 
type  flight  tests  must  be  listed,  together 
with  recommended  entry  speeds.  Other 
maneuvers  are  not  authorized.  If  the 
airplane  has  been  demonstrated  to  be 
“characteristically  incapable  of  spin¬ 
ning”  in  accordance  with  §  23.171(d),  a 
statement  to  this  effect  must  be  entered. 

(3)  Acrobatic  category  airplanes. 
The  approved  flight  maneuvers  demon¬ 
strated  in  the  type  flight  tests  must  be 
included,  together  with  recommended 

(f)  Flight  load  factor.  Each  airplane 
flight  manual  must  include  the  positive 
limit  load  factors  made  good  by  the  air¬ 
plane’s  structure,  in  terms  of  accelera¬ 
tion  in  g’ s. 
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(g)  Flight  crew.  If  a  flight  crew  of  instead  of  including  complete  new  data 

more  than  one  is  required  to  operate  the  for  the  skiplane  configuration  if — 
airplane  safely,  each  airplane  flight  (1)  The  landing  gear  is  fixed  in  both 
jflpmin.1  must  include  the  number  and  landplane  and  skiplane  configurations; 
functions  of  the  minimum  flight  crew.  (2)  The  climb  requirements  are  not 

(h)  Kinds  of  operation.  Each  air-  critical;  and 

plane  flight  manual  must  include  the  (3)  The  climb  reduction  in  the  ski- 
kind  of  operations  (such  as  VFR,  IFR,  plane  configurations  is  small  (30  to  50 
day,  or  pight)  in  which  the  airplane  may  feet  per  minute) . 

or  may  not  be  used  and  the  meteorolog-  [Revision  note:  Combines  fl  3.780,  3.780- 
ical  conditions  under  which  it  may  or  g(a)  (1st  sentence),  and  3.780-3(b)  (1st 
may  not  be  used.  Any  installed  equip-  sentence)  ] 

ment  that  affects  the  operating  limita-  appendix  a — Simplified  Design  Load  Chi- 
tions  of  the  airplane  must  be  listed  and  teria  foe  Conventional,  Single-Engine 
Identified  as  to  operational  function.  airplanes  or  6,000  pounds  or  less  Maxi- 

[Revlslon  note:  Based  on  $3,778]  mum  Weight 

§23.1545  Operating  procedures.  T^dSlgn  load  criteria  In  this  Ap- 

Each  airplane  flight  manual  must  in-  pendix  are  an  approved  equivalent  of  those  in 
dude  information  concerning  normal  $!  23.233  through  23.359  of  this  subchapter 
and  emergency  procedures  and  other  for  the  certification  ol :  conventional,  singie- 
*7.  engine  airplanes  of  6,000  pounds  or  less 

pertinent  information  necessary  to  safe  maximum  weight. 

operation.  Procedures  and  pertinent  in-  (b)  Unle88  otherwise  stated,  the  nomen- 
formation  relating  to  the  use  of  the  air-  clature  and  symbols  in  this  Appendix  are 
speeds  prescribed  in  §  23.1529(b)  for  air-  the  same  as  the  corresponding  nomenclature 
planes  of  more  than  6,000  pounds  must  and  symbols  in  Part  23. 
be  included.  [Revision  note:  Combines  {$  1.1  (less  Iasi 

[Revision  note:  Based  on  $8,779]  sentence)  and  3.1  (introductory  paragraph)  ] 

§  23.1547  Performance  information  for  A23.3  Special  symbols  used  in  this  Appendix 
airplanes  with  a  maximum  certifi-  W|=  Airplane  Positive  Maneuvering 

cated  weight  of  more  than  6,000  Limit  Load  Factor, 

pounds.  n3=  Airplane  Negative  Maneuvering 

(a)  Each  airplane  flight  manual  must  Limit  Load  Pactor. 

include  the  following  information:  3  I5mlt  Pact0r  at  Vn. 

(1)  The  stalling  speed,  V8q  at  maxi-  n4=  Airplane  Negative  30  fps  Gus 

mum  weight  Limit  Load  Factor  at  Vc. 

(2)  The  stalling  speed.  V8i  at  maxi-  ”«-= 

mum  weight  and  with  landing  gear  and  tended  at  vF. 

wing  flaps  retracted,  and  the  effect  upon  *^r  min—  Minimum  Design  Flap  Speed = 

this  stalling  speed  of  angles  of  bank  up  -  12.5V»iW/s 

to  60  degrees.  *va  m<n=  Minimum  Design  Maneuverini 

(3)  The  takeoff  distance  determined  Speed=i7.ov»iW/s 

in  accordance  with  S  23.61,  the  airspeed  *vc  min=  Minimum  Design  Cruising  Spee< 

at  the  50-foot  height,  and,  if  pertinent,  „  „  —19  Ay/n^w /s 

the  airplane  configuration.  V°  «<»=  Minimum  Design  Dive  Speeds 

(4)  The  landing  distance  determined  27.3 \/nxw/s 

in  accordance  with  §  23.85,  and,  if  per-  *Also  see  paragraph  A23.7(e)  (2)  of  thJ 
tinent,  the  airplane  configuration.  Appendix. 

(5)  The  steady  rate  of  climb,  deter-  [Revision  note:  Based  on  $  3.1  (less  intro 

mined  in  accordance  with  paragraphs  ductory  paragraph)  ] 

(a),  (b)  (if  appropriate),  and  (c)  of  .on ..  ^ 

§  23.73,  the  airspeed,  power,  and,  if  per-  A2,'^2jJ«fcatlon  * 

tinent,  the  airpiane  configuration  ^  crlterla  ln  thla  Appendix  may  be  use 

(b)  Each  airplane  flight  manual  must  for  certification  in  the  normal,  utility,  an 

contain  the  calculated  approximate  ef-  acrobatic  categories,  or  in  any  combiiktio 
feet  on  takeoff  distance  (paragraph  (a)  of  these  categories.  If  certification  in  mo: 
(3)  of  this  section) ,  landing  distance  than  one  category  is  desired,  the  design  cat< 
(paragraph  (a)  (4)  of  this  section) ,  and  7  weights  must  be  selected  to  make  tl 
steady  rate  of  climb  (paragraph  (a)  (5)  term  "niw”  constant  for  all  categories  « 
0 f  this  section)  ..of  variations  in-  ,£ 

/1  \  a  ixix  «  •  ,  ■  .  ,  A  otners.  1  nc  wines  8>nd  control  s\irf£iC68  (li 

f  <»  Altitude  from  sea  level  to  8,000  cluding  ££  and  tabs)  need  only  1 

IB  an<^  investigated  for  the  maximum  value  i 

(2)  Temperature  at  these  altitudes  or  for  the  category  corresponding 

from  minus  60  degrees  F.  below  standard  the  maximum  design  weight,  where  “n{9 
to  plus  40  degrees  F.  above  standard.  18  constant.  If  the  acrobatic  category 

(c)  Each  airplane  flight  manual  must  elected,  a  special  unsymmetrical  flight  loi 

include  the  best  climb  speed  or  the  min-  lnv“tlg?*°*  wo?CCOT^™e, “5* 
imum  descent  soeed  for  multipnelnp  air  graph*  A23.9(c)  (2)  and  A23.ll (c)  (2)  of  ti 
niJrslc  rxT11  speea  \or  multiengine  air-  Appendix  must  be  completed.  The  win 

**  0ne  en&*ne  inoperative.  wing  carrythrough,  and  the  horizontal  ti 

id)  If  landplane  takeoff  and  landing  structures  must  be  checked  for  this  cone 
distances  are  included  in  the  airplane  tion.  The  basic  fuselage  structure  need  on 
flight  manual,  it  is  not  necessary,  in  com-  be  investigated  for  the  highest  load  fact 
Plying  with  paragraph  (a)  (3)  and  (4)  design  category  selected.  The  local  suppoi 
ot  this  section,  to  make  takeoff  and  lnf?  8^ture  for  dead  weight  items  ne 

JeStS  \°J  S^iplane.  in“  tapo£d Thfnettil0rpart1CulI??temsa  are^i 
^  statement  in  the  airplane  staUed  in  the  airplane^  The  engine  moui 
gnt  manual  of  the  approximate  reduc-  however,  must  be  designed  for  a  higher  si 
tion  in  climb  performance  may  be  used  load  factor,  if  certification  in  the  acrobai 


category  Is  desired,  than  that  required  for 
certification  in  the  normal  and  utility  cate¬ 
gories.  When  designing  for  landing  loads, 
the  landing  gear  and  the  airplane  as  a 
whole  need  only  be  investigated  for  the  cate¬ 
gory  corresponding  to  the  maximum  design 
weight.  These  simplifications  apply  to 
single-engine  aircraft  of  conventional  types 
for  which  experience  is  available,  and  the 
Administrator  may  require  additional  in¬ 
vestigations  for  aircraft  with  unusual  design 
features. 

[Revision  note:  Based  on  $  4.0] 

A23.7  Flight  loads. 

(a)  Each  flight  load  may  be  considered 
independent  of  altitude  and,  except  for  the 
local  supporting  structure  for  dead  weight 
items,  only  the  maximum  design  weight  con¬ 
ditions  must  be  Investigated. 

(b)  Table  1  and  figures  3  and  4  of  this  Ap¬ 
pendix  must  be  used  to  determine  values  of 
nlf  na,  713,  and  n4,  corresponding  to  the  maxi¬ 
mum  design  weights  in  the  desired  categories. 

(c)  Figures  1  and  2  of  this  Appendix  must 
be  used  to  determine  values  of  n3  and  n4 
corresponding  to  the  minimum  flying 
weights  in  the  desired  categories,  and,  if 
these  load  factors  are  greater  than  the  load 
factors  at  the  design  weight,  the  supporting 
structure  for  dead  weight  items  must  be  sub¬ 
stantiated  for  the  resulting  higher  load 
factors. 

(d)  Each  specified  wing  and  tail  loading  is 
independent  of  the  center  of  gravity  range. 
The  applicant,  however,  must  select  a  c.g. 
range,  and  the  basic  fuselage  structure  must 
be  investigated  for  the  most  adverse  dead 
weight  loading  conditions  for  the  c.g.  range 
selected. 

(e)  The  following  loads  and  loading  condi¬ 
tions  are  the  minimums  for  which  strength 
must  be  provided  ln  the  structure: 

(1)  Airplane  equilibrium.  Vertical  '  wing 
loads  may  be  found  directly  from  vertical 
airplane  loads  by  multiplying  the  airplane 
loads  (as  determined  from  paragraphs  A23.9 
(b)  and  (c)  of  this  Appendix)  by  a  factor 
of  1.05  for  the  positive  flight  conditions  and 
1.0  for  the  negative.  The  vertical  wing  load  is 
the  wing  load  vertical  to  the  relative  wind. 
All  chord  wise  components  of  the  vertical 
wing  load  must  be  taken  into  consideration. 

(2)  Minimum  design  airspeeds.  The  mini¬ 
mum  design  airspeeds  may  be  chosen  by  the 
applicant  except  that  they  may  not  be  less 
than  the  minimum  speeds  found  by  using 
figure  3  of  this  Appendix.  In  addition, 
Vc  min  need  not  exceed  values  of  0.9vH 
actually  obtained  at  sea  level  for  the  lowest 
design  weight  category  for  which  certifica¬ 
tion  is  desired.  In  computing  these  mini¬ 
mum  design  airspeeds,  n1  may  not  be  less 
than  3.8 

(3)  Flight  load  factor.  The  limit  flight 
load  factors  specified  in  Table  1  of  this 
Appendix  represent  the  acceleration  compo¬ 
nent  in  terms  of  the  gravitational  constant, 
g,  normal  to  the  assumed  longitudinal  axis 
of  the  airplane,  and  equal  ln  magnitude  and 
opposite  in  direction  to  the  airplane  inertia 
load  factor  at  the  center  of  gravity. 

[Revision  note:  Based  on  $  5.0  (less  3d  sen- 
|  tence  of  paragraph  5.2)  ] 

i  A23.9  Flight  conditions. 

[  (a)  General.  Each  design  condition  ln 

.  paragraphs  (b)  and  (c)  of  this  section  must 
1  be  used  to  assure  sufficient  strength  for  each 
,  condition  of  speed  and  load  factor  on  or 
l  within  the  boundary  of  a  V-n  diagram  for 
.  the  airplane  similar  to  the  diagram  in 
j  figure  4  of  this  Appendix.  This  diagram 
r  must  also  be  used  to  determine  the  airplane 
.  structural  operating  limitations  as  specified 
1  in  $$  23.1403  through  23.1423  and  23.1443. 
r  (b)  Symmetrical  flight  conditions.  The 
-  airplane  must  be  designed  for  symmetrical 
flight  conditions  as  follows: 

9  (1)  The  airplane  must  be  designed  for  at 

5  least  the  four  basic  flight  conditions,  “A”, 


/ 
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VA,  Vc,  and  VD  described  In  subparagraph  (1)  Simplified  limit  surface  loadings  and 
(2)  of  I  23.7(e)  of  Appendix.  distributions  for  the  horizontal  tail,  vertical 

(11)  Compute  K  from  the  formula:  tail,  aileron,  wing  flaps,  and  trim  tabs  are 

.  specified  in  Table  2  and  figures  5  and  6  of 

jf—  v*r  this  Appendix.  If  more  than  one  distribu- 

(Cm— 0.015a)  V(A  tion  is  given,  each  distribution  must  be  in- 

where  8  is  the  down  aileron  deflection  cor-  ""^fj^tiflcation  in  the  acrobatic  cate- 
resjwndlng  to  AB,  and  5^  is  the  down  aUeron  desired,  the  horizontal  tail  must  be 

deflection  corresponding  to  Ab  as  computed  instigated  for  an  unsymmetrical  load  5 
ln®. ,  ,  ,  ..  ,  .  .  .  .  ...  .  100  percent  W  on  one  side  of  the  airplane 

J  0,  A«  18  A  centerline  and  50  percent  on  the  other  side 

and  must  be  used  to  determine  8U  and  8d.  of  the  alrplane  centerline. 

111  Xc  18  the.frlti^1  whfch  (d)  Outboard  /ins.  Outboard  fins  must 

must  be  used  in  computing  the  wing  torsion  conform  to  the  requirements  of  5  23.335. 
ioads  over  the  aUeron  span.  (e)  Special  devices.  Special  devices  must 

4*V!  l8  equal  °r  greater  than  1.0,  conform  to  the  requirements  of  §  23.351. 

Ab  is  A  critical  and  must  be  used  to  determine 

8U  and  5d.  In  this  case,  Vp  is  the  critical  [Revision  note:  Based  on  17.0] 
speed  which  must  be  used  in  computing  the 

wing  torsion  loads  over  the  aUeron  span.  A23.13  Control  system  loads. 

(d)  Supplementary  conditions;  rear  lift  (a)  Primary  flight  controls  and  systems, 
truss;  engine  torque;  side  load  on  engine  Each  primary  flight  control  and  system  must 
mount.  Each  of  the  following  supplemen-  be  designed  as  foUows: 

tafry  conditions  must  be  investigated:  (1)  The  flight  control  system  and  its  sup- 

(1)  In  designing  the  rear  lift  truss,  the  porting  structure  must  be  designed  for  loads 
special  condition  specified  in  S  23.235  may  corresponding  to  125  percent  of  the  computed 
be  investigated  instead  of  condition  "G”  of  hinge  moments  of  the  movable  control  sur- 
figure  4  of  this  Appendix.  If  this  is-  done,  face  in  the  conditions  prescribed  in  A23.ll  of 
and  if  certification  in  more  than  one  cate-  this  Appendix.  In  addition — 

gory  is  desired,  the  value  of  W/S  used  in  (i)  The  system  limit  loads  need  not  exceed 
the  formula  appearing  in  §  23.285  must  be  those  that  could  be  produced  by  the  pilot 
that  for  the  category  corresponding  to  the  and  automatic  devices  operating  the  controls; 
maximum  gross  weight.  and 

(2)  Each  engine  mount  and  its  supporting  (U)  The  design  must  provide  a  rugged  sys- 
structures  must  be  designed  for  the  maxi-  tern  for  service  use,  including  jamming, 
mum  limit  torque  corresponding  to  METTO  ground  gusts,  taxiing  downwind,  control  in¬ 
power  and  propeller  speed  acting  simul-  ertla,  and  friction. 

taneously  with  the  limit  loads  resulting  (2)  Acceptable  maximum  and  minimum 
from  the  maximum  positive  maneuvering  pilot  loads  for  elevator,  aileron,  and  rudder 
flight  load  factor  nt.  The  limit  torque  must  controls  are  shown  in  the  table  in  §  23.303. 
be  obtained  by  multiplying  the  mean  torque  These  pilots  loads  must  be  assumed  to  .act 
by  a  factor  of  1.33  for  engines  with  five  or  at  the  appropriate  control  grips  or  pads  as 
more  cylinders.  For '  4,  3,  and  2  cylinder  they  would  under  flight  conditions,  and  to 
engines,  the  factor  must  be  2,  3,  and  4,  be  reacted  at  the  attachments  of  the  control 
respectively.  system  to  the  control  surface  horn. 

(3)  Each  engine  mount  and  its  supporting  (|>)  Dual  controls.  If  there  are  dual  con- 
structure  must  be  deslgned  for  toe  loads  re-  trolfi>  tlie  system8  must  be  designed  for  pilots 
suiting  from  a  lateral  limit  load  factor  of  not  nri 

less  than  1.47  for  the  normal  and  utility  T,!  *  option,  using  individual 
categories,  or  2.0  for  the  acrobatic  category.  PUot  loads  eclual  to  76  Percent  of  those  ob¬ 
tained  in  accordance  with  paragraph  (a)  of 
[Revision  note:  Based  on  S  6.0]  this  section,  except  that  individual  pilot 

JI23.11  Control  surface  loads.  ^  n“‘ 

la\  denernl  Wao.h  nnntrnl  RiirfaoA  lnnrt  load®  Shown  in  the  table  in  S  23.303. 


TABLE  1— LIMIT  FLIGHT  LOAD  FACTORS 


Zero* 


•Vertical  wing  load  may  be  assumed 
only  the  flap  part  of  the  wing  need  lx 
condition. 
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Table  2 — Average  Limit  Control  Surface  Loading 

'  ‘  ,  '• 


AVERAGE  LIMIT  CONTROL  SURFACE  LOADING 

*  .  -  _  .... 

SURFACE 

DIRECTION  OF  LOADING 

MAGNITUDE  OF  LOADING 

CHORD WI8E  DISTRIBUTION 

HORIZONTAL 
TAIL  I 

a)  Up  and  Down 

Figure  6  Curve  (3) 

Her*  IS  *1  hi  Hinge 

b)  U asymmetrical  loading  (Up 
and  Down) 

100%  w  on  one  side  airplane  t. 
65%  w  on  other  side  of  airplane  t 
for  the  normal  and 
utility  categories.  For 
the  acrobatic  category 
see  A23. 11(c). 

<»  „ 
JL_ 

<B)  5 

ssawf 

V 

JL 

T 

VERTICAL 

TAIL  II 

a)  Right  and  Left 

Figure  6  Curve  (1) 

Same  as  (A)  above 

b)  Right  and  Left 

Figure  5  Curve  (1) 

Same  as  (B)  above 

AILERON  m 

a)  Up  and  Down 

' 

Figure  •  Curve  (5) 

JL_( 
(Ot  W 

T 

WING  FLAP 

IV 

. 

a)  Up 

Figure  6  Curve  (4) 

mi  v  1 

b)  Down 

.25  x  Up  Load  (a) 

24 

r  r* 

TRIM  TAB  V 

a)  Up  and  Down 

Figure  6  Curve  (3) 

Same  as  (D)  above 

The  surface  loadings  L  II,  m,  and  V  above  are  based  on  speeds  VA  ^  and  Vc  mln.  The  loading  of  IV  Is  based  on  Vt  mln.  If  values  of 
speeds  greater  than  these  mlnlmums  are  selected  for  design  the  appropriate  surface  loadings  must  be  multiplied  by  the  ratio  |~  V,ei  ~1  ** 

\  L  J 

For  conditions  I,  n,  m  and  V  the  multiplying  factor  used  must  be  the  higher  of  [~  -^-1— ~1*  or  [~  ^c  *— ~jlj 

L^AmteJ  L'CmiaJ 


No.  78 — Pt.  n- 


federal  register 


£1_£XYT 


Vc/nln, 


rAmln  =  i70  rW  ft*  ne?d/>ot  exce 
Am/n.  I  r.o  v/?tg  Vc  used  in  design 

ypm/n.  8  1 25  n? 


ut  need  not  exceed  1.4  v/f 

jt  need  not  exceed  q  i/.  . - 

J}.ut  need  not  exceed  _  1  Jrf~ 

I  1^  •  _  •  l"  t  I  *  I  I  I 


p55i 

^SSa 

H!s?P 

BSgfsasg 

SgS-SSSSSS 


Minimum  Design  Flop  Speed  VFmu 

Min.Design  Maneuvering  Speed  I**,, 

'  Min.  Design  Cruising  Speed  l/CmAl 
T"*  Design  0I».  Sp..d 


Ksm  umw™™  —  “ao,no  ^0S/:;ft. 


AVERAGE  SURFACE  LOADING  V  POUNDS/SQ.FT. 
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FIGURE  4  -  V-n  DIAGRAM  (FLIGHT  ENVELOPE) 
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Appendix  B — Control  Surface  Loadings 
B23.1  General. 

(a)  If  allowed  by  the  specific  requirements 
In  this  part,  the  values  of  oontrol  surface 
loading  In  this  appendix  may  be  used  to  de¬ 
termine  the  detailed  rational  requirements 
of  {{ 23.303  through  23.351  unless  the  Ad¬ 
ministrator  finds  that  these  values  result 
in  unrealistic  loads. 

(b)  For  a  seaplane  version  of  a  landplane, 
the  landplane  wing  loadings  may  be  used  to 
determine  the  limit  maneuvering  control 
surface  loadings  (in  accordance  with  B23.ll 
and  figure  1  of  Appendix  B)  if — 

(1)  The  power  of  the  seaplane  engine(s) 
does  not  exceed  the  power  of  the  landplane 
engine  ( s); 

(2)  The  placard  maneuver*  speed  of  the 
seaplane  does  not  exceed  the  placard  maneu¬ 
ver  speed  of  the  landplane; 

(3)  The  maximum  certificated  weight  of 
the  seaplane  does  not  exceed  the  maximum 


certificated  weight  of  the  landplane  by  more 
than  10  percent; 

(4)  The  landplane  service  experience  does 
not  show  any  serious  control-surface  load 
problem;  and 

(5)  The  landplane  service  experience  is  of 
sufficient  scope  to  ascertain  with  reasonable 
accuracy  that  no  serious  control-surf aoe  load 
problem  will  develop  on  the  seaplane. 

B23.ll  Control  surface  loads. 

Acceptable  values  of  limit  average  ma¬ 
neuvering  control-surfaoe  loadings  may  be 
obtained  from  figure  1  of  this  Appendix  In 
accordance  with  the  following: 

(a)  For  horizontal  tail  surfaces — 

(1)  With  the  conditions  in  §  23.317(a), 
obtain  W  as  a  function  of  W/S  and  surface 
deflection,  using — 

(i)  Curve  C  of  figure  1  for  a  deflection  of 
10*  or  less; 

(il)  Curve  B  of  figure  1  for  a  deflection 
or  20*; 


(ill)  Curve  A  for  a  deflection  of  30*  or 

more; 

(lv)  Interpolation  for  all  other  deflections; 
and 

(v)  The  distribution  of  figure  7;  and 

(2)  With  the  conditions  in  S  23.317(b) ,  ob¬ 
tain  W  from  curve  B  of  figure  (1)  using  the 
distribution  of  figure  7.  (b)  For  vertical 

tail  surfaces — 

(i)  With  the  conditions  in  i  23.331(a)  (1), 
obtain  W  as  a  function  of  W/S  and  surface 
deflection  using  the  same  requirements  as 
used  in  subdivisions  (a)(1)  (1)  through 
(a)(l)(v); 

(il)  With  the  conditions  in  S  23.331(a)  (2) , 
obtain  W  from  Curve  C,  using  the  distribu¬ 
tion  of  figure  6;  and 

(lii)  With  the  conditions  in  §  23.331(a) 

(3) ,  obtain  W  from  Curve  A,  using  the  distri¬ 
bution  of  figure  8. 

(c)  For  ailerons,  obtain  W  from  Curve  B, 
acting  in  both  the  up  and  down  directions, 
using  the  distribution  of  figure  9. 
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Plow**  6 — Tail  Subface  Load  Distribution 
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/(actum  m  a  . 

DIRECTION  OPPOSITE 
TO  THE  STABILIZER 
LOAD) 


NOTES 

la)  IN  BALANCING  CONDITIONS 
P=40%  Of  NET  BALANCING 
IfLAPS  RETIACTEOI 


5*3.315 

LOAD 

mi  ?n  conoit?(w,h^--- -§23.331  (a) (2) 

f- 10*  Of  NET  TAIL  LOAD  '  '  '  ' 


Figure  3 — Tail  Surface  Load  DxsrantuTKnr 


Figure  7 — Tail  Subface  Load 
Distribution 


Appendix  C — Basic  Landing  Conditions 
C23.1  Basic  landing  conditions. 


Condition 

Tail  wheoUrpe 

Neat  wheel  tjrpe 

Level  laadlnt 

TiNon  landlof 

Level  Undine  with 
Inclined  rtf  tloni 

Level  landing  with 
Doee  wheel  Juft 
eleeroi  (round 

TeSdeem  laadlag 

Reference  section . . . . 

23.385(aXl] 

23.387(a)(1) 

23.385(a)©(i) 

Z3738b (a) 
(2)(il) 

~21 7387(a)" 

(2)  and  (b) 

Vertical  component  at  o.  g _ 

nW 

KnW 

0 

Note  (2) 

100% 
Static 
(n-L)  W 
KnW 

axo^n°d 

n»F 

0 

0 

Note  (2) 

100% 
Static 
{n~L)Wbl d 

0 

(n-L)  Wa/d 

(A)  ° 

i»  IF 
1C»JF 

0 

Note  (2) 

100% 
Static 
(n-L)  JFa'/d' 
KnWn'/d' 

(i *-L)Wb'ld ' 
b'/d- 

nW 

KnW 

0 

Note  (2) 

St 

nW 

0 

0 

Note  (2) 

100% 

Static 

(n-L)JF 

0 

0 

(3)  and  (4) 

Fore  and  aft 'component  at  c.  g... 
Lateral  component  in  either  di¬ 
rection  at  c.  g _ 

Shock  absorber  extension  (hy¬ 
draulic  shock  absorber) . 

Shock  absorber  deflection  (rubber 

or  spring  shock  absorber) . 

Tire  deflection . _ . 

Main  wheel  loads  (both  wheels). 

Tail  (nose)  wheel  loads . [Kr 

Notes . . 

Note  (1).  K  may  be  determined  as  follows:  if =0.25  for  W=3,000  pounds  or  less; 
if =0.33  for  W =6,000  pounds  or  greater,  with  linear  variation  erf  K  between  these  weights. 

Note  (2) .  Few  the  purpose  of  design,  the  maximum  load  factor  is  assumed  to  occur 
throughout  the  shock  absorber  stroke  from  25  percent  deflection  to  100  percent  deflection 
unless  otherwise  shown  and  the  load  factor  must  be  used  with  whatever  shock  absorber 
extension  is  most  critical  for  each  element  of  the  landing  gear. 

Note  (3) .  Unbalanced  moments  must  be  balanced  by  a  rational  or  conservative  method. 

Note  (4) .  L  is  defined  in  $  23.611(b) . 


/ 
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INCLINED  REACTIONS 
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Appendix  D — Wheel  Spin-Up  Loads 
D23.1  Wheel  spin-up  loads. 

(a)  The  following  method  for  determining 
wheel  spin-up  loads  for  landing  conditions 
is  based  on  NACA  TJT.  803.  However,  the 
drag  component  used  for  design  may  not  be 
less  than  the  drag  load  prescribed  in 
i  23.385(b). 


n=  effective  coefficient  of  friction 
(0.80  may  be  used) ; 

Fv  max—  maximum  vertical  force  on  wheel 
(pounds)  =iijWe,  where  We  and 

a  are  defined  In  |$  23.611  and 

.613; 

tz  —  time  interval  between  ground 
oontract  and  attainment  of 
maximum  vertical  force  on 
wheel  (seconds).  (However,  if 
the  value  of  Fv  Mar.  from  the 
above  equation  exceeds  Off 
Fvmax>  the  later  value. must  be 
used  tor  FH  wtrl 

(b)  This  equation  assumes  a  linear  varia¬ 
tion  of  load  factor  with  time  until  the  peak 
load  is  reached  and  under  this  assumption, 
the  equation  determines  the  drag  force  at  the 
time  that  the  wheel  peripheral  velocity  at 
radius  rt  equals  the  airplane  velocity.  Most 
shock  absorbers  do  not  exactly  follow  a  linear 
variation  of  load  factor  with  time.  There¬ 
fore,  rational  or  conservative  allowances 
must  be  made  to  compensate  for  these  varia¬ 
tions.  On  most  landing  gears,  the  time  for 
wheel  spin-up  will  be  less  than  the  time  re¬ 
quired  to  develop  maximum  vertical  load 
factor  for  the  specified  rate  of  descent  and 
forward  velocity.  Pot  exceptionally  large 
wheels,  a  wheel  peripheral  velocity  equal  to 
the  ground  speed  may  not  have  been  attained 
at  time  of  maximum  vertical  gear  load.  How¬ 
ever,  as  stated  above,  the  drag  spin-up  load 
need  not  exceed  0.8  of  the  maximum  vertical 
loads. 

[P.R.  Doc.  64-3688;  Piled,  Apr.  13,  1964; 
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where — 

FH  max= maximum  rearward  horizontal 
force  acting  on  the  wheel  (in 
pounds); 

re  ^effective  rolling  radius  of  wheel 
under  impact  based  on  recom¬ 
mended  operating  tire  pressure 
(which  may  be  assumed  to  be 
equal  to  the  rolling  radius  under 
a  static  load  of  nfWt)  in  feet; 

Iw  =s  rotational  mass  moment  of  in¬ 
ertia  of  rolling  assembly  (in  slug 
feet); 

Vu=  linear  velocity  of  airplane  parallel 
to  ground  at  instant  of  contact 
(assumed  to  be  1.2  VSq,  in  feet 
per  second) ; 

Vc=  peripheral  speed  of  tire,  if  pre¬ 
rotation  is  used  (in  feet  per 
seoond)  (there  must  be  a  posi¬ 
tive  means  of  pre-rotation 
before  pre-rotation  may  be 
considered) ; 


